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DIPHENYL OX-INDOL-2-ON COMPOUNDS AND THEIR USE IN THE TREATMENT OF CANCER 



FIELD OF THE INVENTION 

The present Invention relates to substituted 3,3-djplienyM,3-dihydro-JndoJ-2-one 
compounds, and the use of such compounds for the preparation of a medrcament for the 
5 treatment of cancer In a mammal. 



BACKGROUND OF THE INVENTION 

US 1,624,575 describes O-O-dfacyl derivatives of diphenolisatine and that these compounds 
possess laxative properties. 

While inhibition of protein synthesis inhibits cell proliferation, highly pro«fera«ve cancer celts 
10 may be more sensitive than normal cells to protein synthesis inhibition because many 

oncogenes and growth regulatory proteins required for effective cell proliferation are encoded 
• by inefficiently translated mRNAs, and are dependent on eukaryotic translation Initiation 
factors (Aktas et al (1998) Proc Natl Acad Sci 95, 8280 and references therein). 

Protein synthesis is regulated in response to cell stress, which can be Induced by 
15 environmental or physfologlcal challenges (such as hypoxia^ amino acid or nutrient 

deprivation), intracellular calcium load and protein glycosylatlon Inhibition, For example, ceil 
stressors such as clotrimazole, 3,3-dIphenyioxindole, thapsigargin, tunicamydn and arsenlte^ 
(Aktas et al (1998) Proc Natl Acad Scl 95^ 8280; Brewer et al (1999) Proc Natl Acad Scl 96, 
8505-8510; Harding et al (2000) Molecular Cell 5, 897-904; Natarajan et al (2004) J Med 
20 Chem 47, 1882-1885) act as translation initiation Inhibitors, reducing both pmtein synthesis 
and celt proliferation. 

The posslbWty that translation Initiation inhfbfters may have potential as anti-cancer drugs 
has been described previously (Aktas et al (1998) Proc Natl Acad Sci 95, Natarajan et al 
(2004) J.Med.Chem 47, 1882-1885). The Natarajan paper further disclose 3,3-dlaryl-l,3- 
25 dihydrofndoW2-ones which potentially Inhibit translation initiation. 

Protein synthesis is also regulated by the mTOR pathway, providing another link to a nutrient 
and amino add status (Harris & Lawrence (2003) SclenceSTKE (212) relS; Nave et ai (1999) 
Biochem J 344, 427; Beaunet et al (2003) Biochem J 372, 555-566; Inoki et al (2003) Cell 
lis, S77-590). This pathway Is also linked to regulation of the translation Initiation complex 
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(Cherkasova & HInnebusch (2003) Genes & Dev 17, 859-872; Kubota et a! (2003) 3 Biol 
Chem 278, 20457). Inhibition of mTOR signalling inhibits the proliferation of cancer cell lines 
(Woh et al (2004) Clinical Cancer Research 10, 1013-1023; Yu et a\ (2001) Endocrine-Related 
Cancer 8, 249-258), and has been proposed as a target for cancer therapy (Huang & 
5 Houghton (2003) Curr Opln f>harmacol 3, 371-377). 

However, there Is sttll a need for compounds capable of Inhibiting the uncontroHed growth of 
cancer cells. 



SUMMARY OF THE INVEimON 

Thus^ one aspect of the present invention relates to the use of a compound of the general 
10 formula (I) as defined herein for preparation of a medicament for the treatment of cancer in 
a mammal, cf, claim 1. 

Another aspect of the present Invention relates to a compound as defined herein for use as a 
medicament, with the proviso that the compound is not one selected from 3,3-bis-(4- 
hydroxy-phenyl)-i,3-dlhydro-indol-2-one and acetic acid 4-[3-{4-acetoxy-phenyl)-2-oxo-2,3- 
15 dlhydro-lH-indol-3-yl]-phenyl ester. 

A further aspect of the present Invention relates to a novel compound of «ie general formula 
(I) or (11), cf, claims 55 and 56, 

A still further a^ed: of the present Invention relates to a pharmaceutical composition, cf, 
claim 57. 

20 A even further aspect of the present Invention relates to a method of treating a mammal 
suffering from or being susceptible to cancer, cf. claim 64. 

BRIEF DESCRIPTION OF THE FIGURES 

Rgure 1: shows results from the cell proliferation studies using the compounds described In 
the Examp}es section. 

25 Figure 2: shows results of the protein synthesis experiments- 
Figure 3: Illustrates Translatlonal control. The figure of the Cell Signaling Technology 
catalogue 2003-2004, 
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Figure 4; Western Bfots - MDA468 Celfs (24 hour compound fncubatfon). 

Figure 5: Western Blots - Comparison of M0A468 8i MDA 231 ceils (48 hours Incubation). 

Rgure 6: results of the Xenograft experiments (Example 4). 

, Figure 7: Illustrates the compound plate map relating to Example 5. 

5 Rgure 8: shows results from the cell pn:)Uferation of breast cancer cell lines treated with 
BIC0043901 in 1% FBS (Example 5). 

Figure 9: shows results from the cell proliferation of breast cancer cell lines treated with 
BIC0043901 In 10% FBS (Example 5), 

Figure 10: shows results from the cell proliferation of prostate cancer cell lines treated with 
10 BIC0043901 In i% FBS (Example 5). 

Figure 11: shows results from the cell proliferation of prostate cancer cell lines treated with 
BIC0043901 in 10% FBS (Example 5). 

• DETAILED DESCRIPTION OF THE INVENTIOW 

Compounds for Uie treatment of cancer in a mammal 

15 One aspect of the present Invention relates to particular compounds for the preparation of a 
medicament for the treatment of cancer in a mammal. 

The term cancer is typically describing cell growth not under strict control. In one 
embodiment of the invention, treatment of cancers in which Inhibition of protein synthesis 
and/or inhibition of activation of the mTOR pathway Is an effective method for reducing cell 
20 growth* Examples of such cancers are breast cancer, renal cancer, multiple myeloma, 
leucemia, gita blastomar rhabdomyosarcoma, prostate^ soft tissue sarcoma, colorectal 
sarcoma, gastric carcinoma, head and neck squamous cell carcinoma, uterine, cervical, 
melanoma, lymphoma, and pancreatic cancer. 

The useful compounds have the general formula (I), namely 
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wherein 



V^, V^, and V* independently are selected from a carbon atonn, a non-quaternary nitrogen 
atom, an oxygen atom, and a sulfur atom, and where V* further may be selected from a 
5. bond, so that -v^-V^-V^-v^- together with the atoms to which V* and are attached form an 
aromatic or heteroaromatic ring; 

R^, R^, and R'*, when attadied to a caii)on atom. Independently are selected from 
hydrogen, optionally substituted Ci.s-alkyl, optionally substituted Ca^-alkenyl, hydroxy, 
optionally substituted Ci,s-a1koxy, optionally substituted C^-e^-a^kenyloxy, carboxy, optionally 

10 substituted Ci^g-alkoxycarbonyl, optionally substituted Ca-s-alkyicarbonyl, optionally 

. substituted Ci^s-alkylcarbonyloxy, formyl, amino, mono- and dI(Ci.6-alkyl)amlno, carbamoyl, 
mono- and di(Cx^-aikyl)amlnocarbonyl, Ci.6-alky!carbonyiamlno, Ci^-alkylsulphonylamfno, 
cyano, carbamldo, mono* and di(Ci^-a!kyI)amfnocarbony1amlno, Q^e-alkanoyloxy, Cj-s- 
alkylsulphonyl, Q^e-atkylsulphinyl, aminosulfonyl, mono- and dl(Q.6-alkyl)aminosulfonyl, 

15 nitro, optionally substituted Ci-6*^lkylthlo, aryl, aryloxy, arylcarbonyl, arylamino, heterocyclyl, 
heterocyclyloxy, heterocyclytamino, heterocyclylcarbonyl, heteroaryl, heteroaryloxy, 
heteroarylamino, heteroar/icarbonyl, and halogen, where any Q-e^-alkyl as an amino 
substituent is optionally substituted with hydroxy, Q-e-alkoxy, amino, mono- and di(Ci-6- 
alkyOamrno, carboxy, Ci.6-alkylcarbonylamino, Ci-s-alkylamlnocarbonyl, or hdlogen(s}, and 

20 wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

R^, R*, R^, and R**, when attached to a. nitrogen atom, independently are selected from 
hydrogen, optionally substituted Ci-e-alkyl, hydroxy, optionally substituted Cx-g-alkoxy, 
optionally substituted Ci-e-alkoxycarbonyl, optionally substituted Ci.^-alkylcarbonyl, formyl, 
mono- and d{(Ci.6-alkyl)amlnocarbonyl, amino, Ca-s-alkylcarbonylamino, mono- and dl{C,.6- 

25 alkyl)amlno, Q-s-alkylsulphonyl, Ci^e-alkylsulphinyl, aryl, aryloxy, arylcaribonyl, arylamino, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclylamino, heteroaryl, 
heteroaryloxy, heteroarylcdrbonyU and heteroarylamino; where any Ci.e-aikyl as an amino 
substituent is optionally substituted with hydroxy, Cj-g-alkoxy, amino, mono- and di(Ci.6- 
alkyOamtno, carboxy, Cj-s-alkylcarbonylamino, Ci-g-alkylamlnocarbonyl, or halogen(s), and 

30 wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 
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or and together with the carbon atoms to which they are attached form a ring, e.g. an 
aromatic ring, a carbocyciic ring, a heterocyclic ring or a heteroaromattc ring. In particular an 
aromatic ring, a heterocycric ring or a heteroaromatic ring; 

and are Independently selected from halogen, hydroxy, optionally substituted Ci^- 
5 alkoxy, optionally substituted Cj-e-alkylcarbonyloxy, amino, mono- and di(Ca.5'-afkyJ)amlno, 
Ci.6-alkylcarbonyfamlno, Ci^-alkylsulphonylamino, monor and dI(Ci.6-alky0amino- 
cart)onylamino, Ci.6-alkanoyloxy, mercapto, optionally substituted Q^-alkylthlo, Q^s- 
• alkylsulfonyi, mono- and dl(Ci.6-alkyl)aminosulfonyl, aryloxy, arylamino, heterocyclyloxy, 
heterocyclylamino, heteroaryloxy and heteroar/lamino, where any Ci^-aikyl as an amino or 
10 sulphur substltuent is optionally substituted with hydroxy, Ci.6-alkoxy, amino, mono- and 

dj(Ci-5-aikyI)amino, carboxy, Ci-s-alkylcarbonylamlno, Q-e-alkylamlnocarbonyJ, or halogen{s), 
and wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

>Y<=Q)n Is selected from >C-0, >C=S, >S«0 and >S(«0)a; and 

R" Is selected from the group consisting of hydrogen, optionally substituted Ci.6~afkylr 
15 hydroxy, optionally substituted Q^-alkoxy, optionally substituted Ci-e-alkoxycarbonyl, 
optionally substituted Ci.6-3lkylcarbonyi, formyl, mono- and dI(Ci^-alkyl)am!nocarbonyl, 
amino, d-e-alkylcarbonyfamino, mono- and dl{Cj.6-alkyf)amlno, Ci.«-a!kyIsufphony!, and d^- 
alkylsulphinyi; where any d-e-alkyl as an amino substltuent Is optionally substituted with 
hydroxy, Cx-s-alkoxy, amino, mono- and dKCi-g-alkyOamino, carboxy, Ci^-alkylcarbonylami- 
20 no, Q-e-alkylamlnocarbonyl, or hatog€n(s). 

Also included In the class of compounds of the formula (I) are pbarmaceutically acceptable 
salts and prodrugs thereof. 

One variant of the compounds of the formula (I) are those wherein each of the benzene rings 
to which X* and are attached further may be substituted with one, two* three or four fluoro 
25 atoms, in particular each benzene ring to which and are attached are substituted with 
two fluoro atoms in the ortho positions relative to the substltuents X* and X', respectively. 

DefUnitfons 

In the present context, the term "d^e-alkyr' Is Intended to mean a linear, cyclic or branched 
hydrocarbon group having 1 to 6 carbon atoms, such as methyl, ethyl, propyl, /so-propyl, 
• 30 pentyl, cyclopentyl, hexyl, cydohexyl, and the temi "Ci-^-alkyl" is Intended to cover linear, 
cyclic or branched hydrocarbon groups having 1 to 4 carbon atoms, e.g. methyl, ethyl, 
propyl, /so-propyl, cyclopropyl, butyl, iso-butyl, tert-butyl, cyclobutyl. 



Inspicos/27-07-2a04 



27/07 2004 TUE 14:16 FAX +45 45168166 InsplCOS A/S PVS 



[i]007/066 



157970K02 . 6 - 



SImHarly, the term "Cz-e-arkenyl" fs Intended to cover linear, cyclic or branched hydrocarbon 
groups having 2 to 6 carbon atoms and comprising one unsaturated bond. Examples of 
arkenyl groups are vinyl, allyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, heptadecaenyl. 
Preferred examples of alkenyl are vinyl, ally!, butenyl, especially allyl, 

5 In the present context, i.e. in connection with the terms "afkyl", "alkoxy", and *'aikenyl", the 
term "optionally substituted" Is Intended to mean that the group In question may be ' 
substituted one or several times, preferably 1-3 times, with group(s) selected from hydroxy 
(which when bound to an unsaturated carbon atom may be present In the tautomeric keto 
form), Ci-s-alkoxy (i.e. Ci-e-alkyl-oxy), Ca^e^alkenyloxy, carboxy, oxo (forming a keto or 

10 aldehyde functionality), Ci^s-alkoxycarbonyl, Ci.e-alkylcarbonyl, formyl, ar/l, aryloxy, aryl- 
amino, arylcarbonyi, aryloxycarbonyl, arylcarbonyloxy, arylamlnocarbonyl, arylcarbonyl- 
amino, heteroaryl, heteroaryloxy, heteroaryiamino, heteroarylcarbonyl, heteroaryioxy- 
carbonyl, heteroar/lcarbonyioxy, heteroarylamlnocarbonyi, heteroarylcarbonylamlno, 
heterocyclyl, heterocycJyIoxy, heterocydylamino, heterocyclylcarbonyl, heterocyclyloxy- 

15 carbonyl, heterocyclylcarbonyloxy, heterocyclylaminocarbonyl, heterocyclylcarbonylamino, 
amino, mono- and di(Ci,6-a!kyl)amino, carbamoyl, mono- and dKCi*e-alkyl)amlnocarbonyt, 
*. Ci^--alkyCcarbonylamlno, cyano, guanldino, carbamide, Ci.6-alkyl-sulphony1-amlno, aryJ- 
sulphonyhamino, heteroaryl-sulphonyl-amino, Q-s-^alkanoyioxy, Ci.6-alkyl-sulphonyl, Ci-e^ 
alkyl-sulphinyl, Cj-e-alkylsulphonyloxy, nitro, Ci-s-aikylthio, and halogen, where any aryl, 

20 heteroaryl and heterocyclyl may be substituted as specifically described below for aryi, 

heteroaryri and heterocyclyl, and any alkyi, alkoxy, and the like, representing substltuents 
may be substituted with hydroxy, Ci.6-alkoxyr amino, mono- and di(Ci.6-alkyl)amlno, 
carboxy, Cx.s-alkylcarbonylamlno, Ci.6-alkytamlnocarbonyl, or halogen(s). 

Typically, the substltuents are selected from hydroxy (which when bound to an unsaturated 
25 cart)on atom may be present In the tautomeric keto form), Ci^e-alkoxy (i.e. Ci-s-alkyl-oxy), 
C2,6-alkenyloxy, carDoxy, oxo (forming a keto or aldehyde functionality), Ci^-alkylcarbonyl, 
formyl, aryl, aryloxy, arylamino, arylcarbonyi, heteroaryl, heteroaryloxy, heteroaryiamino, 
heteroarylcarbonyl, heterocyclyl, heterocyclyloxy, heterocydylamino, heterocyclylcarbonyl, 
amino, mono- and dl(Ci.6-alkyl)amino; carbamoyl, mono- and di(Ci.6-a1kyOaminocarbonyl, 
30 amlno-Ci,6-alkyl-amlnocarbonyl, mono- and dl{Ci.6-alkyl)amino-Ci.e-alkyl~amlnocarbonyl, 
Ci-s-alkylcarbonylamlno, guanidino, carbamldo, Ci^-alkyhsulphonyl-amino, Cx-s-alkyl- 
sulphonyl, Cx.6-alkyhsulphinyl, Cx^e-alkylthlo, halogen, where any aryl, heteroaryl and 
heterocyciyJ may be substituted as specifically described below for aryl, heteroaryl and 
heterocyclyl. 

35 In Sonne embodiments, substltuents are selected from hydroxy, Ci.6-alkoxy, amino, 

mono- and dl(Ci.6-alkyi)amlno, carboxy, Q-fi-alkylcarbonylamIno, Ci.6-alky]amlnocarbonyl, or 
halogen. 
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The term "Halogen" (ndudes ftuoro, chloro, bromo, and todo. 

In the present context, the term "aryl" Is intended to mean a ailly or partially aromatic . 
carbocyclfc ring or ring system, sudt as phenyl, naphthyl, 1,2,3,4-tetrahydranaphthyl, 
anthracyl, phenanthracyl, pyrenyl, benzopyrenyj, fluorenyl and xanthenyl, among which 
5 phenyl Is a preferred example. 

. The term "heteroaryl" is Intended to mean a fully or partially aromatic carbocycHc ring or ring 

system where one or more of the carbon atoms have been replaced with heteroatoms, e.g. 
• nitrogen (=N- or -NH-)^ sulphur, and/or oxygen atoms. Examples of such heteroaryl groups 
are oxazolyl, isoxazolyl, thiazolyl, Isothiazolyl, pyrrolyl, imldazolyl, pyrazolyl, pyridinyl, 

XO pyrlmidlnyl, pyrazlnyl, pyrldazinyl, trlazinyl, coumaryl, furanyl, thienyl, quinolyl, 

benzothlazoiyi, benzotriazolyl^ benzodlazolyJ, benzooxozolyl, phthafazinyl, phthalanyl, 
triazolyl, tetrazoiyi, Isoquinolyi, acrldlnyl, carbazoiyi, dfbenzazepinyl^ Indolyl, benzopyrazolyl, 
phenoxazonyL Particularly Interesting heteroaryl groups are benzimidazolyl, oxazolyl, 
Isoxazolyl, thiazolyl, isothiazolyl, pyrrolyl, Imldazolyl, pyrazolyl, pyridinyl, pyrlmldinyl, 

15 pyrazinyl, pyridazfnyl, fur/i, thienyi, quinolyl, triazolyl, tetrazoiyi, Isoquinolyi, Indolyl In 

particular benzimidazolyl, pyrrolyl, imldazolyl, pyridinyl, pyrimldlnyl, furyl, thlenyl, quinolyl, 
tetrazoiyi, and isoquinolyi. 

The term "heterocyclyl" Is Intended to mean a non-aromatic carbocycllc ring or ring system 
where one or more of the carbon atoms have been replaced with heteroatoms, e»g, nitrogen 

20 (=N- or -NH-), sulphur, and/or oxygen atoms. Examples of such heterocyclyl groups (named 
according to the rings) are imidazolidiae, piperazlne, hexahydropyridazine, 
hexahydropyrimldine, diazepane, diazocane, pyrrolidine, piperidlne, azepane, azocane, 
aziridlne, azirine, azetidine, pyrollne, tropane, oxazinane (morphollne), azeplne, 
dihydroazepine, tetrahydroazeplne, and hexahydroazeplne, oxazolane, oxazepane, 

25 oxazocane, thiazolane, thiazlnane, thlazepane, thiazocane, oxazetane, diazetane, thiazetane, 
tetrahydrofuran, tetrahydropyran, oxepane, tetrahydrothiophene, tetrahydrothlopyrane, 
thiepane, dlthiane, dithiepane, dioxane, dioxepane, oxathiane, oxatliiepane. The most 
interesting examples are tetrahydrofuran, imidazolldlne, piperazlne, hexahydropyridazine, 
•hexahydropyrimldine, diazepane, diazocane, pyrrolidine, piperidlne, azepane, azocane, 

30 azetldlne, tropane, oxazinane (morphollne), oxazolane, oxazepane, thiazolane, thiazlnane, 

and thlazepane. In particular tetrahydrofuran, Imidazolldlne, piperazlne, hexahydropyridazine, 
hexahydropyrimldine, diazepane, pyrrolidine, piperidlne, azepane, oxazinane (morphollne), 
and thiazlnane. 

In the present context, i,e. In connection with the terms "aryl", "heteroaryl", ''heterocydyr' 
- . 35 andthelike(e.g.''ar/loxy'',**heterarylcarbonyr, etc.), the term "optionally substituted** Is 
» intended to mean that the group In question may be substituted one or several times, 
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preferably 1-S times, in particular 1-3 times, with group(s) selected from hydroxy (which 
when present in an enol system may be represented In the tautomeric keto form), C^e-aJkyl, 
Q-fi-alkoxy, Cz^e-alkenyioxy, oxo (which may be represented In the tautomeric enol form), 
' ' carboxy, Ci-s-alkoxycarbonyl, Q-e-alkylcarbonyl, formyl, aryl, aryloxy, arylamino, aryloxy- 
5 . carbonyl, arylcarbonyl, heteroaryl, heteroarylamino, amino, mono- and di(Ci.6*alkyl)dmlno; 
• carbamoyl, mono- and dl(C,^-alkyOamInocarbonyl, amlno-Ci.ft-alkyl-am?nocarbonyl, 
mono- and di(Ci^-alkyl)amlno-Ci.6-alkyt-aminocarbonyl, Ci.€-alkyicarbonylamino, cyano, 
guanWfno, carbamide, Q^-afkanoyfoxy, Cj.6-arkyf-sulphonyl-amino, aryhsulphonyl-amino, 
heteroaryl-sulphonyl-amino, Ci^-alkyJ-suphonyl, Q.6-alkyl-sulphlnyl, Cj^-alkylsulphonyloxy, 

10 nrtro, sulphanyl, amino, amino-sulfonyl, mono- and dl(Ci,6-alkyi)amino-sulfonyl, dihalogen- 
Ci-4^alt<yi/ trlhalogen-Ci.4-aikyl, halogen, where aryl and heteroaryl representing substituents 
may be substituted 1-3 times with Q-^-alkyl, C^^-alkoxy, nitro, cyano, amino or halogen, and 
any alkyi, alkoxy, and the like, representing substituents may be substituted with hydroxy, 
Ci-6-atkoxy, Cz-e-alkenyloxy, amino, mono- and df(Ci-«-alkyJ)amlno, carboxy, Q-s-alkyl- 

15 carbonylamlno, halogen, Q^-alkylthlo, Ci-s-alkyhsulphonyhamino, or guanldFno* 

Typically, the substituents are selected from hydroxy, Ci.6-alkyl, Ci.6-alkoxy, oxo (which may 
be represented In the tautomeric enol form), carboxy, C|-6-alkylcarbonyl, formyl, amino, 
mono- and di(Ci-6-alkyl)amino; carbamoyl, mono- and dKCi^-alkyOamlnocarbonyf, amino- 
Ci-e-alkyl-aminocarbonyl, Ci,e-alkyfcarbonylamlno, guahldino, carbamide, Ci.6-a1ky!- 

20 sulphonyl-amino, aryl-sulphonyl-amino, heteroaryl-sulphonyl-amlno, Q^-alkyi-suphonyl, 
Ci^-alkyl-sulphinyl, Ci-e-alkylsulphonyloxy, suiphanyl, amino, amino-sulfonyl, mono- and 
di(Ca.6-alkyi)amrno-sulfonyl or halogen, where any alkyi, alkoxy and the like, representing 
substituents may be substituted with hydroxy, Ci-6-alkoxy, C^-s-alkenyloxy, amino, 
mono- and di(Ci.6-alky0amino, carboxy, Ci^-alkylcarbonylamino, halogen, Q-e-alkytthio, 

'25 Ci-e-atkyl-sulphonyl-amino, or guanldino, In some embodiments, the substituents are 
selected from Ci^g-alkyl, Q-e-alkoxy, amino, mono- and dl(Q^-alkyi)amlno, suiphanyl, 
. carboxy or halogen, where any alkyI, alkoxy and the like, representing substituents may be 
substituted with hydroxy, Ci-6-alkoxy, Ca-e-alkenyloxy, amino, mono- and dl(Ci-6-alkyOamlno, 
carboxy, Ci^e-alkylcarbonylamlno, halogen, Ci^s-alkylthio, Ci^-alkyl-^ulphonyi-amlno, or 

30 guanidino. 

The term "prodrug" used herein Is intended to mean a derivative of a compound of the 
formula (I) which - upon exposure to physiological conditions - will liberate a compound of 
■ the formula (I) which then will be able to exhibit the desired biological action. Examples of 
prodrugs are esters (carboxyllc acid ester, phosphate esters, sulphuric acid esters, etc.), acid 
35 labile ethers, acetals, ketals, etc. 

The term '^pharmaceutically acceptable salts" is Intended to include acid addition salts and 
. basic salts. Illustrative examples of add addition salts are pharmaceutically acceptable salts 
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formed with non-toxic adds. Exemplary of such organic salts are those with maleic, fumarlc^ 
. . benzoic, ascorbic, succcnic, oxalic, bls-methylenesaUcylic, methanesulfonic, ethanedisulfonic, 
acetic, propionic, tartaric, sallcyFIc,. citric, gluconic, lacUc, malic, mandellc, cinnamic, 
• • cltraconlc, aspartic, stearic, palmitic, Itaconic, glycollc, p-aminobenzoic, glutamic, 
5 • benzenesulfonlc, and theophylline acetic acids, as well as the S-halotheophyllines, for 

• example S-bromotheophylline. Exemplary of such inorganic salts are -those with hydrochloric, 
hydrobromlc, sulfuric, sulfamic, phosphoric, and nitric acids. Examples of basic salts are salts 
where the (remaining) counter Ion is selected from alkali metals, such as sodium and 
potassium, all<aline earth metals, such as calcium, and ammonium Ions CN(R)3R*, where R 
10 • and R' independently designates optionally substituted Ci.s-alkyl, optionally substituted C2-6- 
alkenyl, optionally substituted aryl, or optionally substituted heteroaryl). Pharmaceutically 
acceptable salts are, e.g,, those described in Remington's Pharmaceutical Sciences, 17. Ed. 
Alfonso R. Gennaro (EdOf Mack Publishing Company, Easton, PA, U.S,A„ 1985 and more 
recent editions and In Encyclopedia of Pharmaceutical Technology. Thus, the term "an acid 
15 addition salt or a basic salt thereof" used herein is intended to comprise such salts. 

Furthermore, the compounds as well as any intermediates or starting materials may also be 
present In hydrate form* 

,Eml?od^mQnt§ 

The function of V^ V^ and is mainly to be of sterlcal character, i.e. determinative for 
20 the orientation of the groups R^-R^. It is, however, also believed that heteroatoms as one or 
more of vS v', V^ and V* may create dipole Interactions with o^er entities and thereby have 
influence on, e.g., the solubility of the compounds of the general formula (I). 

VS and V* are independently selected from a carbon atom, a non-quaternary nitrogen 

atom, an oxygen atom, and a sulfur atom, and where further may be selected from a 

25 bond, so that -v^-V^-v^-V^- together with the atoms to which and V* are attached form an 
aromatic or heteroaromatic ring. Particularly useful examples of such aromatic rings and 
heteroaromatic rings are those selected from a benzene ring, a thlophene ring {V*=S, 
V^=V3«=C(-) and V^=:.bond; V^:=:S, V^=:V^=C{-) and V^=bond; or V^:=:S, V^^V^^Ci-) and 
V*«bond), a furan ring (V^=0, V^=V^=C(-) and V^=bond; V^==0, V^=V^=C{-) and V^=bond; or 

30 V^=0, V*«V^=>C(-) and V^=bond), a pyrazole ring (V^»N(-), V^=N, V^«C(-) and V*=:bond; 
V^«N, V*«rN(-), S/^^Ci") and V^«bond), an Imidazole ring (V*=N(-), V?===^C('), V^=N and 
\A*=bond; V*«N, V=^t=C(-), v3=N(-) and V^^^bond), a pyridine ring (V*=N, V^:==V^=V*=C(-); 
V^=:|M, V^-V^-V*==C("); V^=N, v*-v2=V^=C(-) and V*=N, V^=^V^^\/^^C(-)), a pyrimidlne ring 
(V^=V3=N, v^=V^=:C("); V2=V*=N, V*=:V^«C(-)), pyrazlnes {V^=V*=N, v2=V^=C{-)), a 

35 pyridazlne ring (V*=:V^=rjf, V^=V^=C{-); V^=V^«N, V*srV*=:C(-); V*=V^=:N, V^«V^=C(-)), a 
thiazole ring (V*«N, V=^=:C(-), V^^S, V=bond; V^=S, V^aC{-)/ V^«N, V^^bond), and an 
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. isothfazole ring (V^=.N, V^-S, V^=C(-). V^==bond; V^«s, V^^H, V^=C(-), V^=-bond; V*«C(-), 
. V^=:S, V^~N, V^=bond; V^=C(-), V^=N, v3=S, V^^bond). 

The meaning of v% and for each heteroaromatic ring Is merely specified for the 
purpose of Illustrating that various orientations of the heteroatoms are possible. Furthermore, 

• S It should be understood that the respective rings carr/ the substltuents rS R^, R^ and R"* 
.(where applicable) In accordance with the general formula (I). Thus, specification of ^*C(-)" 
• and ^^NC-}" as possible meanings of V\ V^ and Is made for the purpose of describing 
that the atoms in question carry a substituent (which may be hydrogen): Specification of **N" 
means that the respective atoms do not carry an "R" substituent, i.e. the corresponding *R" 

10 substituent is absent. 

. in one embodiment, ^v^-v^-v^-V**- together with the atoms to which and are attached 
form a ring selected from a benzene ring, a thiophene ring, a furan ring, a pyrazole ring, an 
Imidazole ring, a pyridine ring, a pyrimidine ring, pyrazines, and a pyrldazine ring, In 
particular from a benzene ring and a pyridine ring where the nitrogen atom represents 
15 (see also the Examples), in accordance with the general formula (I), the respective ring 
(aromatic or heteroaromatic) carries the substltuents R*-R* (where applicable). 

The substltuents R^-R'* (where applicable) are believed to be at least partly responsible for 
the biological effect, e.g- the ability of the compounds to Inhibit cell proliferation In cancer 
cells. 

20 In one embodiment, R*, R'^ and R"* are, when attached to a carbon atom, independently 
selected from hydrogen, optionally substituted Q-e-alkyf, optionally substituted Cz^-alkenyl, 
hydroxy, optionally substituted Ci.6-alkoxy, optionally substituted Cj-g-alkenyloxy, carboxy, 
optionally substituted d-e-alkoxycarbonyl, optionally substituted Q-e-aikylcarbonyl, optionally 
substituted Cj-s-alkylcarbonyioxy, formyl, amino, mono- and dj(Ci-6-alkyl)amino, carbamoyl, 
. 25 mono- and dlid^s-BlkyOamlnocarbonyl, Ci-6-afkylcaribonylamrno, Ci.6-alkylsu^phonylamrno, 
cyano, carbamido, mono- and dKCj-e-alkyl)aminocarbonylamlno, Ci^e-alkanoyloxy, Ci.fi- 
alkylsulphonyl, Ci^e-alkylsulphlnyl, aminosulfonyl, mono- and dfCCi.6-alkyl)aminosulfbnyl, 
nitro, optionally substituted Ca.e-atkylthlo, and halogen, where any Ci^-alkyJ as an amino 
substituent is optionally substituted with hydroxy, Ci.6-alkoxy, amino, mono- and di(Ci-6- 
. 30 alkyl)amlno, carboxy, Ci-s-alkylcariaonylamino, Ci-e-alkylaminocarbonyl, or halogen(s); and 
RS R^, R^, and R'* are, when attached to a nitrogen atom. Independently selected from 
hydrogen, optionally substituted Q-e-alkyl, hydroxy, optionally substituted Ci.s-alkoxy, 
optionally substituted Cj^e-alkoxycarbonyl, optionally substituted Ci-s-alkylcarbonyl, formyl, 
mono- and dl(Ci,6-alkyl)amlnocarbonyl, amino, Ci.5-alkylcarbonylamlno, mono- and di(Ci-6- 
35 alkyDamino, Ct»6-aikylsuIphonyi, and Ci^-alkylsulphlnylj where any Q^-aikyl as an amino 
substituent Is optionally substituted with hydroxy, C^^-alkoxy, amino, mono- and dKQ^- 



XnsplCOS/27-07*2004 



27/07 2004 TUE 14:17 PAX +45 4516616B Inspicos A/S ->-»-♦ PVS ia012/066Q^g 



15797DK02 - 11 - 



' alkyl)amlno, carboxy, Ci-e-alkyrcarbonylamino, Ci.6-afkylammocarbonyl, or halogen(s), and 
wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted. 

. More particularly, rS R^ R^, and R^ are Independently selected from hydrogen, halogen, 
optionally substituted Ci-s-alkyf, hydroxy, optionally substituted Ci-e-alkoxy, optionally 
5 substituted Ci^s-alkoxycarbonyl, optionally substituted Ci-e-aikylcarbonyl, amino, Ci^e- 

alkylcarbonylamino, Ci-e-alkylcarbonylamlno, Ci.s-alkylsulphonylamino, mono- and dKCi-s- 
alkyl)amlnosulfonyl, and mono- and dl(Ci^-alkyl)amlno, where any Ci.6-alkyl as an amino 
subsCItuent is optionally substituted with hydroxy, Ci.6-alkoxy, amino, mono- and di(Ca.6- 
alkyl)amlno,. carboxy, Ci^-alkylcarbonylamino, Ci.6-alkylamlnocarbonyl/ or halogen(s), such 
10 as from hydrogen, optionally substituted Cx^e-alkyl, hydroxy, optionally substituted Ci-s- 

alkoxy, optionally substituted Q-s-aikoxycarbonyl, optionally substituted Ci^s-alkyicarbonyl, 
amino, Ci^-alkyicarfoonyfamino, Ca-&-alkylcarbonylamtno, Cj^-alkylsulphonylamlno, 
mono- and dt(Ci.6-alky0aminosulfonyl, and mono- and di(Ci.e-alkyl)amino, where any Ci-s- 
' alky! as an amino substftuent Is optionally substituted with hydroxy, Ci-e-alkoxy, amino, 
15 mono- and df{Ci-s-alkyl)amlno, carboxy, Q^-alkylcarbonyiamino, Cx-e-alkylamlnocarbonyl, or 
halogen(s). 

As an alternative to the above, and R^ may In one embodiment together witfi the carbon 
atoms to which they are attached form a heterocyclic ring or a heteroaromatlc ring; and In 
another embodiment, and R^ may together with the carbon atoms to which they are 
20 attached form an aromatic ring or a carbocyclic ring. 

In one particular variant, R* is selected fl-om hydrogen, halogen, Ci-6-aikyl, trifluoromethyl 
and Ci.G-aikoxy, when is a carbon atom. 

In a further variant, R^ is selected from hydrogen, halogen, optionally substituted aryi, 
optionally substituted aryloxy, and optionally substituted heteroaryl, when Is a carbon 
25 atom. 

In a still further variant, R^ is selected from hydrogen, optionally substituted Ct,6-alkoxy, 
halogen, cyano, optionally substituted aryl, optionally substituted aryloxy, optionally 
substituted heteroaryl, amino, Ci.6-alkylcarbonylamino, Ci^e-alkyJsulphonylamino, and 
mono- and di(Ci^-alkyl)aminosuitbnyl, when \fi is a carbon atom. 

30 In an even still further variant, R^ is hydrogen, when Is a carbon atom- 
It Is currently believed that the substltuents and X^ must Include a heteroatom directly 
bound to the phenyl ring, cf. the definition further above. 
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' . In one embodiment, and are independently selected from hydroxy, optionally 
• . substituted CLe-alkoxy, optionally substituted Ci-e-afkylcarbonyloxy, amino, mono- and 
di(Ci.6-alkyl)amlno, Ci^-alkylcarbonylamino, Ca^s-alkylsulphonylamlno, mono- and dl(Ci,6- 
alkyl)amlnocarbonylam!no, Q-e-alkanoyfoxy, and mono- and dl(Ci^-aiky1)amlnosulfonyl, 
5 where any Ci.G-alky{ as an amino substftuent Is optionally substituted with hydroxy, Ci^- 
alkoxy, amino, mono- and di(Ci,6-alkyl)amlno, carboxy, Ci-e-alkylcarbonylamino, Cx^er 
alkylaminocarbonyl, or halogen(s). 

In a more preferred embodiment, and X^ independently are selected from halogen, OR?, 
OCOR^ N(R«)2, ^iHCOR^ NHS02R^ and NHCON(R^)2, wherein R^is selected from Ci-e-alkyl, 

10 optionally substituted aryl and optionally substituted heteroaryl, and each R^ independently is 
selected from hydrogen, Ci-g-alkyl, optionally substituted aryl and optionally substituted 
heteroaryl, such as from OR^ OCOR^ N(R^)2, NHCOR*, NHS02R^ and NHCON(R^)2, wherein 
R^is seletted from Ci^-alkyl, optionally substituted aryl and optlonaliy substituted heteroaryl, 
and each Independently is selected from hydrogen, Ci-s-alkyI, optionally substituted aryl 

15 and optionally substituted heteroaryl. In particular X* and X^ are independently selected from 
halogen, hydroxy, OAc, NH2, NIAq^, NHAc, NHSO^Me and NHCOMMea, such as from hydroxy, 
OAc, MH2, NMezr NHAc, NHSOaMe and NHCONMez. 

This being said, Jt is currently believed that X^ and X^ may be the same for both phenyl tings, 
i.e. X^srX^. This has the advantage that achlral compounds are achieved. In the 
20 pharmaceutical business, use of chiral drugs typically requires isolation of the Individual 
stereoisometic forms. Another advantage is seen In the synthesis route. A one-step 
' Introduction of the two PhX groups .saves at feast one synthesis step and associated time, 
and increases the overall yield of the preparation process. 

Although not specified in the general formula (I), it is believed that Introduction of fluoro 
25 atoms in the benzene rings may provide certain advantages. Thus as defined above, a 

variant of compounds are those wherein each of the benzene rings to which X* and are 
attached further may be substituted with one, two, three or four fluoro atoms. In particular 
each benzene ring to which X^ and X^ are attached are substituted with two fluoro atoms In 
the ortho positions relative to the substltuents X* and X^, respectively. 

30 The structural element >Y(«Q)ft Is not considered particularly critical* However, for synthetic 
reasons, it Is preferred that Y Is a carbon atom and Q Is an oxygen atom. I.e. >Y(=Q)rt is 
>C=0. In the alternative, Y Is a sulfur atom, n Is 2, and each Q is an oxygen atom, Le. 

. >Y(=Q)n Is >S(-:0)2* 

It Is believed that R" may be selected from a wide variety of substltuents. However, it is 
35 currently believed that It may be advantageous If R*^ Is selected from hydrogen, Ci-s-alkyl, 
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• amino, and Ci.6-alkyfcarbonylamino. Most preferred Is the embodiments wherein R" Is 
hydrogen (see Tabfe 1). 

In view of the above, and in view of the current set of biological data, it Is postulated that 
certain subclasses of compounds may exhibit particular advantages, cf, the subclasses 
5 defined In the following: 

One subclass of compounds are those wherein V^, V^ V* all are a carbon atom, >Y(=Q)„ 
is >C=0, and R** is hydrogen. 

In one embodiment hereof, R"* is hydrogen; In particular, both of R^and R* are hydrogen. 

In another embodiment within the subclass, R* Is Ci.4-alkyl and is halogen, e.g. R^ is 
10 methyl and R^ is chloro. 

In an alternative embodiment within this subclass, R^ and R^ together with the carbon atoms 
to which ttiey are attached form a ring, e.g. an aromatic ring, a carbocycHc ring, a 
heterocyclic ring or a heteroaromatic ring. In particular an aromatic ring or a carbocyclfc ring. 

In another embodiment series, RS R^ and R"* all are hydrogen. 

15 In a further embodiment within this subclass which may be combined with the above 

embodiment, ¥<? is selected from hydrogen, halogen (such as fluoro, chloro, bromo, lodo), 
nitna, Ca.4-alkyl (such as methyl), Ci^-alkoxy (such as methoxy), trifluoromethoxy, amino, 
carboxy, and dimethylaminocarbonyl. In particular hydrogen, halogen (such as fluoro, chloro, 
bromo, iodo), nitro, methyl, methoxy, and amino. 

20 In still another embodiment series, R^ R^ and R^ all are hydrogen. 

In a further embodiment within this subclass which may be combined with the above 
embodiment, R* Is selected from fluoro, chloro, bromo, Ci.4-'alkyl (such as methyl or tert- 
butyl), trifluoromethyl, C^^-alkoxy (such as methoxy), and dimethyiamlnbcarbonyl. 

In still another embodiment series, R* is selected from halogen (such as fluoro, chloro, 
25 bromo), Ci.4-alkyl (such as methyl or terti-butyl), trifluoromethyi, Ci.4-alkoxy (such as 

methoxy), and dimethylaminocarbonyl, R^ Is selected from hydrogen and halogen, and R^ is 
selected from hydrogen, halogen, Ci^-alkyl (such as methyl), and amino; where R^ and R^ 
are not both hydrogen. ' 
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In a further embodiment, which may be combined with any of the before- mentioned 
embodiments^ each of and Independently are selected from halogen (such as fluoro) 
hydroxy, Ci^-alko>cy (such as methoxy), amino, and dlmethylamlno. Also preferred are the 
- embodiments, wherein X^ and X^ are die same, 

5 Another subclass of compounds are those wherein at least one of v\ v^, and Is 
selected from a non-quaternary nitrogen atom, an oxygen atom, and a sulfur atom, and 
where V further may.be selected from a bond, so that -v*-v^-V^-V*- together with the atoms 
' to which and are attached form a heteroaromatic ring. In this case, the heteroaromatic 
ling Is preferably selected from a pyridine ring and a pyrazole ring- 

10 Within this subclass. It Is further preferred that >Y(=Q)„ Is >C^O and Is hydrogen* Also 
preferred are the embodiments, wherein X* and X'^ are the same. 

A further aspect of the invention relates to the use of a 3,3-dlphenyi*l,3'-dlhydro-indoh2-one 
type compound of the formula (II) 




Is selected from hydrogen, halogen, Ci^-alkyl, triHuoromethyl and Ci.6-aikoxy; 

is selected from hydrogen, halogen, optionally substituted aryl, optionally substituted 
aryloxy, and optionally substituted heteroaryl; 

R' Is selected from hydrogen, optionally substituted Q^-alkoxy, halogen, cyano, and 
20 optionally substituted aryl, optionally substituted aryloxy, optionally substituted heteroaryl, 
amino, Ci-6-aJkylcarbonylamlno, Ci.«-alky/sulphonylamjno, and mono- and dKQ^- 
alkyl)aminosulfonyl; 

Z Is CH or N; and 
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. and are Independently selected from halogen, OR^ OCOR^, W{R^)zf NHCOR^ NH$02R^ 
• and NHCON(R^)2, wherein \s selected from Q-e-alkyl, optionally substituted aryl and 
optionally substituted heteroaryl, and each Independently Is selected from hydrogen, Ci-s- 
• alkyi, optionally substituted aryl and optionally substituted heteroar/l; and 

5 pharmaceutlcally acceptable salts and prodrugs thereof (as defined further above); 

. for the preparation of a medicament for the treatment of cancer In a mammal. 

As above, each of the benzene rings to which X* and are attached further may be 
substituted with one^ two, three or four fluoro atoms, in particular each benzene ring to 
which X* and X^ are attached are substituted with two fluoro atoms In the ortho positions 
10 • relative to the substltuents X^ and X^ respectively. 

In one embodiment, X^ and X^ are independently selected from OR®, OCOR^ N(R*)2, NHCOR^ 
NHS02R^ and.NHCON(R*)2, wherein R^($ selected from Cx,s-alkyl, optionally substituted aryl 
and optlonaUy substituted heteroaryl, and each independently \s selected from hydrogen, ^ 
Ci^-alkyl, optionally substituted aryl and optionally substituted heteroaryl. 

15 In one variant, R* Is selected from Ci-e-alkyl and Ci-g-alkoxy, such as from methyl, ethyl, 
isopropyl, methoxy, ethoxy and isopropoxy, in particular from methoxy, ethoxy and 
Isopropoxy, or from methyl, ethyl, and Isopropyl* 

In another variant, R* is selected from hydrogen, chloro, methoxy, dimethylamino, phenyl, 
phenoxy, optionally substituted thlophen-2-yl, and optionally substituted thlophen-3-yl. 

20 In still another variant, R' Is selected from hydrogen, methoxy, fluoro, chloro, cyano, phenyl, 
phenoxy, optionally substituted thlophen-2-yl, and optionally substituted thiophen-3-yl, 
amino, acetylamino, methylsulfonylamino, and dimethylamlnosulfonyl. 

In a still further variant, X* and X^ Independently are selected from halogen, hydroxy, OAc, 
NH2, NMea, NHAc, IMHSOaMe and NHCONMea, such as from hydroxy, OAc, NHa^ NMe2, NHAc, 
25 NHSOzMe and NHCONMea. 

Each X* and X' are preferably the same. 

Presently very interesting compounds of the formula I are those listed in the following as 
compounds l to 200: 
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X 5-Amlho-6-chtoro-3,3-bis-(4-hydro5iy-plienyl)-7-methyl-l,3-dihvdro"rndol-2-^^ 

2 5-ChIorO"3,3-bis-(4-hydroxy-phenyl)-7-methyl-l^3-dihydro-Indol-2-one 

3 5-Ffuoro-3,3-bls-(4-hydroxy-pheny!)'-l,3-dlhydro-lndol-2-one * 
. 4 3,3-Bjs-(4-hydroxy-phenyl)-5-Ritro-l,3-dihydrO"JndoJ-2-one 

'5 5 3^,3-Bis-(4-hydroxy-phenyl)-7-methyl'l,3-dlhydro-pyrrolo[3,2-'C3pyridin-2-one 
• 6 6-Brorno-3,3-blS'>(4-hydroxy-phenyI)-l/3-dihydro-pyrrolo[3,2-c3pyridin-2-one 

7- 6-Bromo-3^3-bls-(4-hydroxy-phenyl)-7-mefchyl-l,3-dibydro-pyrrolo[3,2-c3pyrid!n-2-one 
. 8 6-Bromo-3,3-bis-(4-hYdroxy-phenyl>5,7-dlmethyl-l,3-dthydro-indol-2-one 
9 6-Bromo-3,3-bis-(4-hydroxy"pheny])~7-methyl-2'<>xO"2,3-dihydro-lH-mdo!e-5-cartX)n 
10 ID • 6-Bromo-3,3-bls*{4-hydroxy-phenyO-5-methoxy-7-methyl-l,3-dlhydro-indo!-2-one 

11 . 6-Bromo-3,3-b!s-(4-hydroxy-phenyl)-7-methoxy-l,3-dihydro-pyrrcio[3,2~c3pyridin-2-on^ 

12 6-Bromo-7-ethyN3,3-bi$''(4~hydroxy--phenyl)-l,3-dihydro-pyrroIo[3,2-c3pyridin-2-one 

13 * 6-Bromo-7-'ethyh3,3-bls-(4-hydmxy-phenyl)-5-methyl~l,3"dlhydro-'iridol-2~one 

14 6-Bromo-5-ethyr-3/3-bls-(4-hydroxy-phenyl)-7-methyl-t,3-dlhydro-indol--2H5ne 

15 15 6-Bnomo-7-etliyl-3^3-brs-(4-hydroxy-pbenyl)-2-oxo-2,3-dihydno-iH'mdole-5'Carbonl^^^ 

16 6-Bromo-7-ethyl-3,3-bls-(4-hydroxy-phenyl)-5-methoxy-l,3-dihydro-lndol-2-one 

17 6-Cbtoro-3,3-Ws-'(;4-hYdroxy-phenyl)-l,3-dlbvdro-'pyrro)ol3,2-clpYridin-2-one 

18 6-chlono-3,3-bis-(4-bydroxy-phenyl3-7-methyl-13-dihydro-pyfTolot3,2-c]pyrldIn-2-one 

19 .5-Chloro-3^3-bis-(4-hydroxy-phenyl>5,7-dImethyl-l,3-dlhydro-lndo(-2-one 

20 . - 20 6-Ch]oro-3,3-fals-(4'hydroxy-phenyl)-7~niethy!-2-oxo-2,3-dlhydro-lH-indoIe-5-carboriilTlte 

21 6-Chforo-3,3-b!s-<4-hydroxy'phenyl)-5-iriethoxy-7-methyl-l,3-dlhydro-Jndol-2-one 

22 6-ChtorO'3,3-biS"(4*hydroxy-phenyl)-7-methoxy-l,3-dihydro-pyrix>to[3,2HS3pyri 

23 6-Chloro-7-ethyl-3,3-bls-(4-hydroxy-phenyl)-1^3-dihydro-pyrroro[3,2-c3pyrWln-2-one 

24 5-Chloro-7-ethyl-3,3-bis-C4'hydroxy-pbenyO-5-methyl-l,3-dlhydro*!ndol-2-one 
25 25 6-Chloro-5-etliyl-3,3-brs~(4-hydroxy-phenyi)-7-rnethyhl,3-dmydro-lndol-2-one 

26 6-ChIoro-7-ethyI-3,3~bTs-(4-hydroxy-phenyl)-2-oxo-2,3-dlhydro-lH-indoJe-5-c3rbonlti1le 

27 6-Chloro-7-ethy^3,3-bIs-(4-hydn>xy-phenyl)-5-methoxy-l^3-dlhydro-indol--2-one 

28 6-Chloro-3,3-bls-(4-hydroxy-phenyO-5-rnethyl-7-rnethoxy-l,3-dlhydro-indol-2-one; 

.29 6-Chloro«3,3-bls-(4-hydroxy-pheny}>7-methoxy-2-<>xo-23-dlhydrx>-lH-indole-5-catt>onl^^^ 
30 30 6-Chloro-3,3-bis-(4-hydroxy-pheny0-7-mettioxy-i,3-dibydTO-pyrrolof3,2-c3pytid!n-2-or^ 

31 6-CWoro-3,3-bis-(4-bydroxy-phenyl)-7-methoxy-5-methyl-i,3-dlhydno-iridol-2-one; 

32 6-Cbioro-5'^myl-3^3"b1s-(4--hydn3xy-phenyl)-7-metlioxy-1^3-dihydro-'lndol-2-one; 

33 6-Chloro-3,3-bls-(4-hydroxy-phenyl)-S,7-dimethoxy-l,3-dihydro-lndol-2-one; 

34 N-<4-[3-(4-AcetyIamino-phenyi}»5-chiori^-7-methyl~2*^xo-2,3-dmydm'-lH-indol-3-yl]-phe 
35 acetamfde; 

35 N~<4-[5<:hloro-3-(4-me)Jianesu1fbnylamfno-pbenyl}~7-methyl-2-oxo-2,3^ 
phenyi}-methdnesulfondmide 

36 N-<4-[3-(4-AcetylamlrK>-phenyl)-6>ctiIon)-7*metbyl-2'<>xo*2,3-d]hydro^ 
acetamfde; 

40 37 N-<4-t6-ChIoi^3-(4-methanesulfonylamlno-phenyl)-7*-methyl-2-oxo-2,3<lihydn>>lH- 
phenyl}-methanesulfbnamfde; 

38 N-<C4-[3-(4'*Acetylamino-phenyl)-5-ch]oro-7-methoxy-2-oxo-2,3-*dlhydi^lH^ 
acetamide; 

39 N-<4-[5--Chlotx>-3-^(4-methanesulfonylam)no*phenyO-7-methoxy-2-^o^2,3-dihydrx>- 
45 phenyl}-mettianesulfonann{de; 

40 N-{4-[3-(4-Acetylammo-phenyl)-6'<:hforo»7-methoxy*'2-oxo-2,3^lhydro*lH-ind^^ 
acetamide; and 

. 41 N-<4-[6-Chloro-3~(4-methanesulfonylamlno-phenyl)~7-methoxy-2*oxo^2,3-dihydro-lH-indoM 
phenyl>-methanesulfonamide 
50 42 2-Chtoro'6,6-bis-(4-bydn:>xy-phenyl)-3*methyi-4,6Hdthydro-3H'pymlo[2,3-d3iml^^^ 

43 Acetic acid 4-[6-(4-acetoxy"phenyO-'2'<hioro-3-methyl-5-oxo-3,4,5,6-tetrabydix>-pyrroto[2,3- 
d]lmrdazot-6-yl]-phenyJ ester 

44 6,6-Bjs-(4-amino-phenyl)-2<hloro-3-methyI-4,6-^mydro-3H-pyn'OfoI23-d)lmldazol--5-one 

45 2-Chlora>5,6-bTs-(4-dlmethyfam}no-phenyl}-3-methyl-4^6-dihydro-3H-pyrrofo[2,3-d]imi^ 
55 46 N-{4-C6>(4>Acetylamlno-phenyl)-2-chloro-3-methyt-5-K>xo-3^4,5,6-teti3hydro-pyrrolo[ 

yl]'Pheayl>-acetamlde 

47 N-<4-{2-Chloro-6-(4-methanesuIfonylamino-phenyf}-3-methyl-*5*oxo*3,4,5,6-tetrahydrx>-pyrro^ 
d31mlda2oN6-yl3-phenyJ}-methanesulfonamide 

48 4,4.-Bis-(4-hydtx)xy~phenyl)-l-methyl-4^6~dlhydro--lH-pyrrolo[2,3'C3pyra2oN5-one 

60 49 Acetic add 4-t4-(4-acetoxy-phenyl)-l-methyl-5-oxo-i,4,5,6-tetrahydnD-pyiTolo[2,3*c]pyrazol-4-»yl3- 
phenyl ester 

50 4,4-Bis-(4~amlno-phenyl)--l-methyl-4,6-dlhydra-iH-pyrrotoI2,3-c]pyra2ol-5-one 

51 N-<4-C4-C4-Methanesu[fonylamlno-phenyl}-l-methyt-5-c»xO"lA5f6-tetrahydro-pyrrolo[2«3'^^ 
yl3 -pheny l>-metbanesu]fc»ndtnide 
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• ' 52 4,4-BiS'(4-dimethylaminO"phenyl)-l-niethyl-4,6-dlhydrD-XH-pyrrolol2,3-^]pyrazol-5-one 
• . S3 ^^"{4-E4-(4-AcetyIanr^i^o-pheny^)-l-m€thyl-5-oxO"lA5,6-tetfahyd^o-pyITOIo^2,3-rf 
phenyI>-acetamWe 

54 . 4,4-Bfs-(4-hydrx>xy-phertyl>-2-methy;-2,6-dmydro-4H-pyfTolof2,3-cJpyrazof-5'-one 

5 • 55 Acetlcacid 4-[4-(4-acetoxy-phenyO-2-methyl-5-oxo-2,4,5,6-tetFahydrO'<pyrTotoE2,3-c]pyrazoI-4-'yl> 
phenyl ester . t. # -.^-j^ r j 

56 » 4,4-Bls-(4-amino-phenyl)-2-methyl-2,6-dihydro-4H-pyrrolo[2,3-c3pyrazol-5-one ■ 

57 4,4-Bis-(4-dJmethylamino~phenyl)-2-methyI-2,6-dlhydno-4H-pyrrDfo[2,3-c]pyrazol-5-o^ 

^? *^-<4-r4-(4-Acetylamlno-phenyl)-2-methyh5-oxo-2,4,5,6-tetrahydro-pyrro!o[2,3-c]pyrazoM 
10 ptienyl>-acetamide 

. 59 N-{4-[4-(4-M€thanesulfonYlamlnO'phenyl)-2-methyl'5-oxo-2,4,5,6-tetrahydro-pyrrolor23 
yl>phenyl>*methanesulfonamlde 

60 . 4,4-Bte-(4-hydroxy-phenyl)'4,6-^ihydro-thIeno[2.3-bJpyrrol-5-one 

61 . Acetic acid 4-t4-(4-acetoxy-phenYl)-5-oxo-5,6-dIhydro-4H-thleno[2,3-b]pyrrol-4-yl]-phenyl ester 
15 62 4,4-Bte-(4-'amlnO'Phenyl)-4,6-dmydno-thienoC2,3-b]pyrrol-5-one 

63 4,4-Bls-(4-dlnnethylafnmo-phenyl)-4,6-dihydro-cbieno[2,3-b]pyrfX3l-5-one 

64 N-{4-C4-(4-Acetylamlno-phenyl)-5-oxc>-5,6"dlhydro-4H-thleno[2,3-b]pyrrDl-4*yl]-phenyl>-acetam 

65 N-{4-[4-(4-Methanesulfonylamlno-phenyl)-5-oxO'S,6-dihydra-4H-thleno[2,3-b]pyrml-4-y^ 
methanesulfbnamide 

20 66 2-Chloro--4,4-bis-(4-hydroxy-phenyl)'-4,6-dmydro-threno[2,3-b]pyrro1-S-one 

67 Acfiacadd4-C4-(4-acetoxy-phenyO-2-chloro-5-oxo-S,6-dihydro-4H-th(eno[2,3-b]pyiTol-4-yl3-^^^ 
ester 

68 4,4-Bis-C4-amlno-pfienyl)-2-chloro-4,6-dlhydro-thleno[2,3-b]pyrroI-5-one 

69 2-Chloro-4,4-bts-(4'dlmethylamlno-.phenyl)-4,6-dlhydix>-thIenot2,3-b]pyrrol-5-one 
25 70 N-{4-£4-(4-Acetylamlno-phenyl)-2-Chlon>'S'^xo-5i6-^ihydr0'4H-thfeno[2,3-b]pyrTO 

acetamide 

71 N-<4-[2-Chloro-4-(4-rnetnanesulfOTylamlno-phenyl)-5-oxo-5,6-dihydro-4H-thfe 
phenyl} -metha nesulfonamlde 

72 4,4-Bis-C4-hydroxy-phef»yI)-4,6-dibydro-airo[2,3-b]pYrroh5"one 
Ace«c add 4-E4-(4-acet]oxy-phenyl)-5-oxo-5,6-dlhydfo-4H-furo[2,3-b]pyrroM-yl]-phen ester 

74 *4^4-Bfs-(4-amino**phenyl)-4,6-dfhydro-furoC2,3-b]pyrrot-5-one 

75 4,4-6{$-(4-dfmethyramino-'phenyi)-*4,6-dihydm-furo(2,3-b]pyrrt>l-5-one 

76 N~{4-[4-(4-Acetylamfno-phenyl)-5-Oxo-5,6-dfhydro-4H-1tiro[2,3-b]pyrTOl-4-v1J-phen^ 

77 N*<4-[4-(4-Methartesu(fonylamfno-phenyl)-5<>xo-S,6-dihydn>-4H-furof23-blpyrrol-4-yl1 
35 methanesuifonamide 

78 2-Chloro-4,4-brs-C4-hydroxy-phenyO-4,6-dihydro-furo[2,3-blpyrrol-5-one 

79 Acetic add 4- E4-(4-acetoxy-phenyl)-2-chloro-5-oxo-5,6-dlhydFO-4H-furo[2,3-bjpyrrol-4-yl]-phenyl ester 

80 4,4-8Cs-(4-amino-phenvl)-2-cbloro-4,6-dihydro-furo[2,3-b]pyrTOj-5"One 

81 2<hloro-4,4-bfS'(4-dlmetbylamino-pbenyl)-4,6-dihydro-furo[2,3--bJpyrrol-5-one 
40 82 N-{4-[4-{4-Acetyramlno-phenyl)-2-cb!oro-5-oxo-S,6-dmydro-4H-furo[2,3-b]pyniOl-4-yl]-phen^^ 
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acetamide 

83 NK4-C2-Chloro-4-(4-methanesulfony;amino-phenyl)-5-oxO'.5,6-dmydro-4H-Puror2,3-b] 
pher>yl>-mettianesutfonamlde 

84 3,3-Bls-(4-bydroxy-pbenyJ)-6*methyl-3,8-dihydro-lH-l,8-dfaza-as-lndacen-2-one 

45 85 Acetfc add 4-[3-(4-acetoxy-phenYl)-6.methyl-2^oxo-l,2,3.8'tetrahydro-l,8-draza-as-indacen-3-yl3- 

phenyl ester 

86 3,3-Bis-(4-amino-phenyl)-6-methyl-3,8-dihydro-lH-l,8-dlaza-as-Indacenr2-one 

87 3*3-Bis-(4-dImethylamIno-phenyI)-6-rnethyJ-3,8-dihydro-lH--l,8-dia2a-as-lndacen-2-one 

88 N-<4-[3-(4-AcetylaminO"phenyO-6-methyl-2-oxo-l,2,3,8-tetrahydro-l,87dlaza-asHrtdacer»-^ 

50 pnenyl>-acetamlde 

89 N-.<4-[3-^{4-Methanesu!fonylamlno-phenyl)-6-methyl'2-oxo-l,2,3,8-tetrahydft)-l,S-dlaza-^ 

yl3-phenyf>-methanesuIfonam!de 

90 3,3-Bis-(4-hydroxy-phenyO-l,3-dlhydro-ben2otg]lndoI-2-one 

91 Acetic add 4-[3-(4-acetoxy-phenyl)-2-oxo-2,3-d(hydro-lH-'benzo[g]lndol-3-yl]-phenyJ ester 
55 92 3,3-Bis-<4-amIno-phenyl)-l,3-dihydro-benzoCg31ndol-2-one 

93 3,3-Bis-(4-^dlmethYlamlno-phenyl)-i,3-dihydro-faenzotg](ndol-2-one 

94 N-<4-t3-<4-Acetylamino-phenyl)-2-oxo-2,3-dlhydro-lH-benzo[g]lndol-3-yl]-phenyI>-acetamide 

95 NK4-t3-(4-MethanesuIfonylamino-phenyO-2-oxo-2,3-dmydro-lH-benzoCa1iado!-3-y^^ 
methanesuironamfde 

60 96 l-Amino-6-chIorO'3,3-bis-(4-hydroxy-phenyr)-7-methyl-l,3-dihydro-lndol-2"One 

97 Acetic acid 4-[3-(4-acetoxy-phenyl)-l-ammo-6-chlon>-7-rnethyl-2-oxo-2,3-dihydr(>iH-indol-^^^ 
phenyl ester 

. 98 W-{4-[3-(4-A<%lylamino-phenyl)-i-amfno-6-chloro-7-metbyl-2-oxo-2,3-dlhydro-lH-l^ 
phenyl>-acetamide 
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99 NK4-[l-Amino-6<hIoro-3-(4-methanesu!fonyIam(no-phenyl)-7-methy^2«oxo-23-dthydro-lH-rn 
. yl3-phenyr>*"methanesulfonamide • • 

100 Acetic aad 4-C3-(4-acetoxy-phenyl)-l-acetylamino-6-'ChIoixj-7-rnethyl'2-oxo-2,3-<lihydro-lH'-lndol-3- 
yl3-phenyl ester 

5 101 N-[3,3-Bjs-(4-amino-pheriyI)^6-chIoro-7-methyI-2-oxo-2,3-dmydro-indol-l-yl]'-acetami^^ 

102 N-[6<hroro-3,3-bis-(4-drmethylamino-phenyl)-7"methyi-2-oxo-2,3-dmydro-lndol-l-yl3-acetamW 

103 N-E3,3-Bls-(4-acetylamino-phenyO-6-chioro-7-methyl-2-oxo-2,3-dihydro-lndot-l-ylhaceta 

104 N-[6<hIoro-3,3-bfs-(4-methanesulfonyrammO"phenyl)-7-methyl-2-oxo-2,3-<jihydn3-lndoh 

acetamJde 

10 . 105 6-C(iloro-3,3-bJs-(4''hydroxy-pheny0-7-methyf-l,3'dihydro-lndole-2-thione 

106 Acetic acid 4-[3-{4'acetoxy-phenyI)-6-cnioro-7-methyl-2-thloxo-2,3-dihydro-lH-IndoI-3-yJ3rphenyl 
ester 

107 3,3-Bis-(4-amlno-phenyl)-6-chloro-7-methyI-l,3-dihydro-indole-2-thIone 

108 6-ChIoro-3,3-bIs-(4-dimethylamlno-phenyJ)-7-methyM,3-dlhydro-lndole-2-thlone 

15 109 N-{4-[3-{4-Acety!amIno-phenyl)-6-ch!oro-7--methyr-2-thioxo-2,3'dihydro-lH-indol-3-yl]-phenyl>- 
acetarnide 

110 ' Methanesuffonic acid 4-E6-chloro-3-(4-methanesulfbnyloxy-phenyl>-'7-methyl72-thioxo-2,3-dlhydrO'lH- 
indoI-3-ylJ-phenyl ester 

111 Acetic add 4-[4-(4-acetoxy-phenyl)'-2-'Ch(oro-5-thioxo-5,6-dlhydro-4H-th!eno[23*Wpyrrol-4-y IJ-phenyl 
20 ester 

112 Acetic acid 4-[4-{4-acetoxy-phenyl)-2-chloro-5-tlnioxo-S,6-dlhydro-4H-furo{2,3-b3pyrrol-4-yU 
ester 

113 6,6-Bls-(4-amino-phenyl)-2-chloro-3-methyl"4,6-dlliydro-thJeno[3,2-b]pyrroie-5-thtone 

114 2-Cliloro-6,6-bls-<4-dimethyiannlno-phenyl)-3-methYl-4x6-dIliydro-3H-pynt>!o[2,3-dJlm 

25 115 N-{4-[6-(4-Aoetylamino-phenyl)-3'-ch!oro-5-thioxo-l,4,5,6-tetrabydro-pynx)lo[3,2-c]pyra2ol-6-yl]- 
phenyf >-acetaml de 

116 Methanesuifonic acid 4-[2-chlorQ-4-(4-mettianesulfonyioxy-phenyl)-5-thloxon5,6-dltiydrD-4H-furoC2,3- 

b] pyrrol-4-yll-phenyl ester 

117 6-<:hlorx>-7-cyc!opropyl-3,3-bte*(4-hvdroxy-phenyl)->l,3-dlhydro-lndol-2-onc 

30 lis 6-Chloina-7-cydopropyl-3,3-bis-(4-hydroxy-phenyl)-l,3-dlhydro-pyrrolo[3,2-c]pyrldin-2-on 

119 6<:hloro--3,3-bis-(4-hydroxy-phenyl)-7-trinuon:>rnethyt-i,3-dihydro-lndoI--2-one 

120 6-Chloro-3,3-bls-(4-liydroxy-phenyl)-7-tririuoromethyi-13-dihydro-pyrrolo[3^2-<:3pyrldln-2-^^ 

121 6-Cbloro-7-cyclopropoxy-3,3-bis-(4-hvdroxy-phenyl)-l,3-dlhydro-indor-2-one 

122 6-Chlorc>*7*cycropropoxy~3,3-b1s-(4-hvdroxy-phenyl)-l,3-dlhydro-pyrrolot3,2-c3p^^ 

35 123 6-(4-Fluoro-phenoxy)-3,3-biS'(4'hydroxy-phenyl)-7-trifluorometliyl-l,3Hjiliydro-1ndol-2-one 

124 Acetic acid 4-C3*(4-acetoxy-pheny])-6-cb]oro-7-cyclopit>pyE-2-oxo-2,3'dlhydra-lH"ind 
ester 

125 Acetic acW 4-C3-(4-acetoxy-phenyl)-6K:hloro-7-cydopropyl-2-oxo-2,3'dihydro"lH^PYm>to[3,2- 

c] pyrldin-3-yl}-phenYl ester 

40 126 Acetic acid 4-{3-(4-acetoxy-phenyI)-6-chloro-2-oxo-7-tnf1uoromethyl-2,3-dihydro-lHHndol-3-y^^^ 
ester 

127 Acetic acid 4-[3-(4-aoetoxy-phenyl)-6-chIoro-2'^xo-7-trifluoromethyl-2,3-d1hydm-lH-pyTO 
c]pyridln-3-ylJ-phenfyl ester 

128 Acetic acid 4-£3-(4-acetoxy-phenyl)-6-clitoro-7-cydopropoxy-2-oxo-2,3-dihydro-iH-lndol-3-^^^ 
45 ester 

129 Acetic acid 4-C3-(4-^cet<»(y-phenyI)-6-chtofx>*^7-cydopropoxy"2-oxo-2/3-dIhydix>-lH-pyrrolo[3,2* 
cJpyrldln-3-yl]-phenyi ester 

130 Acetic add 4-t3-(4-ac€toxy-phenYt)-6-(4-fiuoro-phenoxy)-2-oxo-7-triffuoromethyl-2,3-dihydro-lH- 
lndo!-3-yl]-phenyl ester 

SO 131 Dimethyiamino-aceuc add 4-{6-chloro-7-cydopropy{-3-t4-C2-dimethylamlno-acetoxy)*phenyl}-*2<*oxo- 
2,3-dihydro-lH-indol-3-yl}-plienyl ester 

132 Dlmethylamino'aceticadd4-{6-chloro-7-cydopropy(-3-[4-(2*dlmethylamino*acetoxy}*phenyl]-2-oxo 
2,3-dihydro-iH-pyrrolo[3,2-cJpyrIdln-3-yl}-(rfiei>yI ester 

133 Dlmethylamino-aceticadd4-{6-^hIoro-3-t4-(2-dlmethylamlno-acetoxy)-phenyll-7-methyi-2-ox 
55 dlhydro-'lH-indo!-3~yl>~phenyl ester 

134 6-Chloro-3^3'*bis-(4-hydraxy-phenyi)-7-tHnuoromethoxy-l,3-dItiydro-lndol-2-one 

135 Acetic acid 4-E3-(4-aceloxy-phenyi)-6-chloro-2-oxo-7-trtfluoromethoxy-2,3-dlhydro-lH-indol-3-yl]- 

phenyl ester 

136 Dimethylamino'acetfcacid4-<6-chJoro-3-[4-(2-dlmethylamino-acetoxy)-phenyll-2-oxo-7- 
60 trIfiuoromethoxy-2,3-dmydro-lH-indol-3-yl>-phenyl ester 

137 6-Ch)ono-4-fluoro-3,3-bis-(4-hydroxy-phenyi)-7-methyl-l,3-dlhydro-lndol-2-one 

138 3<iilOTO-7,7-bis-(4-hydroxy-phenyl)-4-metnyl-5,7-dlhydro-pyfrolo[3,2-c]pyi1da2ln-6-one 

139 Acehc add 4-C3-(4-aoetoxy-pheiiyl)-6-chloro-4-fluoix>-7--methyl-2-oxo-2,3-dlhydrc>-lH-indol-3-yl]- 
phenyi ester 
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140 Acetic add 4-l3-(4-acfttoxy-phenyO-6-cWora-4,7-dlmethyl-2-oxo-2,3-dlt\YdT<)-lH-lndol-3-Yl> 
ester 

. 141 Acetic add 4-[7-(4-acetoxy-phenyI)-3-chloro-4-methyJ'*6"Oxo-6,7-dJhydro-5H-pyrrolo[3,2-c3pyrlda2fn- 
7-yO-phenyl ester 

5 . 142 6-Chloro-4,5-difluoro-3,3-bls-(4-hydroxy-phenyl}-7-methyl-l,3-dmydro-lndoI-2-one 

143 Acetic acid 4-[3-(4-ac6toxy-phenyl)*6<hlori>4,5-'difluoro*7-methyl-2-o}0D-2,3-dmy 
phenyl ester 

144 3,3-Bis-(4-hiydroxy-phenyl)-3,6,7,8"tetraliydro-lH-l-aza-as-Indacen-'2-one 

145 3/3-Bls~(4-hjydroxy-pheny()-l,3^6,7,8,9-hexahydro*ben2oCglindol~2-one 
10 . 146 3,3-Bis-(4-hydroxy-phenyl)-7-trifluorometliyl-l,3-dlhydro-indol-2-one 

147 7-Chroro-3,3-bls*(4-hydroxy-phenyi)"l,3-dihydro-rndol-2-one 

. 148 3,3-BlS'-(4-hydroxy-phenyl)»2-oxo-2,3-dihydra-lH-indole-7-carbonitiife 

149. 7-Ethyl-3,3-bis-(4-iiydroxy-phenyO-l,3-dihydro-indol-2-qne 

150 3,3-Bis~<4-hydroxy'pnenyl}-7-morphonn-4-yi-l,3-dihydro-lndol-2-one 

15 151 3,3~B!s-(4-hYdroxy-phenyi)-7-lsopnopyl-l,3-dmydro-indoi-2-one 

152 7-tert-.ButyI-3,3-*bis-(4-hydroxy-phenyl)-l,3-dihydro-lndol-2-one 

153 3,3-Bls-(4-hydroxy-pheny!>-2-oxo-2,3-dihydro-lH~indole-7-carboxyHc add dimetiiylamlde • 

154 3,3-Bis-(4-hydroxy'phenyl)-7-(4-mettiyl-plpera2ine-l-caitionyl)-i,3-dlhydro-indol--2--one 

155 3,3-Bls-C4-hydroxy-phenyl)-2-oxo-2,3-dihydro-lH-indole-5-carboxyUc add 

20 156 3,3-Bis-(4-hydroxy-phenvO-2i-oxo-2,3-dlhydrO'-lH-mdo1e-5-carboxylic add dimethylamide 

157 3,3-Bis-C4-hydroxy-phenyl)-5''(morpholine-4-carbonyl)-l,3-dihydro-lndol-'2-one 

158 3,3-BIs-C4~hydroxy-piienyl)''4-methoxy-l,3-dihydro-lndoI-2'-one 

159 3,3'Bis- (4-hyd roxy-piieny l)-6-methoxy-l ,3-dmydro-rndo!-2-one 

160 3,3-Bls-C4-hydroxy-plienyl)-5-C4-methyl-piperazine-l-carbonyI)*l,3-'dlhydro-lndol-2-one 
25 161 6-Chloro-3,3-bfs-(4-mercapto-phenyl)-7-methyl-'l,3-dmydro-lndol-2-one 

162 N-{4-[3-(4-Acetylamlno-phenyl)-7-metiiyi-2-oxo-2,3-dihydro-lH-indoI-3-yn-phenyl>-acert» 

163 3^3-B]s-(4-nydroxy-phenyl>-7-(3-metlioxy-prop-i-ynyl)-i,3<-dihydro--indol-2-one 

164 3^3'Bis-(4-hydroxy-phenyi>-7-pyrid(n-3-yl-l/3-djhydro-indoi-2-one 

1 65 7-Bromo-3,3-bis-(4-hydroxy-phenyl)- 1 ,3-dlhydro- Jndol-2-one 

30 166 6-Chloro-3,3-bts-(4-methanesulfonyl-phenyl)-7-methy!-l,3-dihydro-lndol-2-<)ne 

167 6,6-Bis-(4'hydinc>xy-phenyl)-'4,6-dlhydro-pyrrolo[3,2-d]thfa20l-5-one 

168 6,6-Bis-{4-hydroxy-phenyl)-2-m€thyt-4,6-dihydro-pyrroloE3,2-d]ti^iazoI-5-cne 

169 6,G-Bis-<4'-hydroxy'"phenyl)-2-lsopropyi-4,6Kiriiydro-pyrfioIoC3^2-d]thfazol-S'One 

170 2-Ch!oro-6,6-bis-(4-hydroxy-phenyl)*4^6-dJhydro-pyrroro[3,2-d]thTazol-5-one 
35 171 4,4-Bis-<4-hydnoxy-phenyl)-4,6-dihydro-pyrroloC3^2-d]isothia2C)l-5-one 

172 3p3-Bis-(4*hydroxy-phenyl3''7-methyl-l,3-dihydro-pyrrolo[23-c]pyrldin-2-one 

173 3/3~Bis-(4-hydix>xy-plienyl)-7-methyl-l,3-dIhydro-pyrroIo[3,2-b]pyridln-2-'one 

174 3,3-Bis-(4-fluofo-phenyl)-7-methyl-l,3-dihydro*pyrrolo[3,2-b3pyrtdln*2-one 

175 3,3'Bls-14-fluoro-phenyl)-7-TTiettiyl-l,3-d1hydro-pyrrotol3,2-c]pyrid1n-2-on8 
40 1 76 3,3-Bis-(4-fluofXD-pfienyl)-7-Isopropyl-l,3-dihydro-pyrroIo[3,2-c]pyrldin-2-one 

177 3,3-Bis-(4-hydroxy-phenyl)-3,6,7,8-tetrahydfX)-lH-l,5-dla2a-as-rndacen-2-one 

178 3,3-Bi$-(4>-hydroxy''phenyf}-3,6,7,8-tetrahydro-lH-l,4-diaza-as>indacen-2-one 

179 3,3-Bls-{4-hydTOxy"Phenyl)-i,3,6,7,8,9-hexahyd«>-pyrrolo[3,2--c]quino!in-2-<>ne 

180 3,3'Bts-(4-hydroxy-i5lienyl)-l,3,6,7,8,94iexahydro-pyrrolo[3,2-c]isoqulnolin"^^ 

45 181 5-Ruort)-33-bi$''(4-hydroxy-phenyi}-3^6^7,8--tetrahydro-lH-l'^za"as«indacen-2-one 

182 7--Etliyl-5-nuoro~3,3*-bis--C4-hydrt>xy-^phenvO-lf3--dihydro-indol-*2--orie 

183 3^3-B!s-(4'hydroxy-phenyi)*l,3r6,8-tet3^tiydro-7-oxa-l-aza'-as'^tndacen-2*one 

184 33-Bis^(4-hydroxy-pbeny()-l,3,7,8-^t3ebrahydro-6'<>xa-l''a2a--as-(ndacen*^2'^^ 

185 3«3~Bfs-(4"hydroxy-plienYl}-l,6,7,9-tetranydro-3H-8*oxa*l'-aza-cyclopenta[a]naph^^ 
50 186 3«3-Bis-(4-hydroxy-pheny()**l,7/8,9'^tefcrabydro-3H-pyranQ[2,3"g]lndoI-2-one 

187 3,3'Bls-{4-hydroxy-phenyl)-7-methyl-3,6,7,8-tetrahydro*lH-l,7-diaza-as^nds^ 

188 3,3-*ai5-*(4-hydroxy-phenyO-7-methyl-l,3,7,8-tetrahydro-l,7*<llazd-asHndacene'^^ 

189 3,3-Bi5-(4-hyd{t>xy-phenyl>-7,8^-trimetbyl-l/3,7,8-tetrahydre>-l,7-dlaza-^ 

190 3,3-Bis-(4-hydrc>xy-phenyl)-5-iodo-l,3-dihydro-imiol-2-one 
55 191 S-Amlno-3,3-bis-(4-hydroxy-pIienyl)-l,3-dihydrt)-lndoh2-one 

192 5*Amtno-3/3-bis-C4-hydn3xy-phenyl)-7-methyhl,3*dihydro-lndol-2''One 

193 6-Bromo--3,3-b!$-(4-hydroxy'^phenyI}-7--methyl-l,3-diliydro-indol-2-one 

194 7-Ruoro«3,3-bfjs-(4-hydraxy-pheny()-l,3**dihydro-lndoi-2-one 

195 3,3-Bis-(4-hydroxy-phenyl)-7-methoxy-l,3-dihydro-lndol-2*onQ 
60 196 4^7-Dichloro-3,3-b!s-(4-liydroxy-phenyl)-l,3-dihydro-indoI-2-one 

197 6-Chloro-3,3-bls-(4-hydroxy-phenyl>-l,7-djmetbyi-l,3-dlhydro-lndol-2-one 

198 6-Cliloro-'3,3-bis-(4"fluoro-phenyl)-7-methyl-l,3-dihydro-1ndof-2'^ne 

199 3^3--Bis-(4-hydroxy-*phenyl)--7*(morphoIfne-4-carbonyl}-l,3-d{hydrc>-lndol-2-one 
20D 3,3-Bis-(4-hydrDxy-pbeny0-l,3-dfliydrO'*pyrrolo[2,3-d]pyrldln"2'one» 
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Method of treatment 

• A further aspect of the present invention relates to a nr\ethod of treating a mammarsuffering 
. from or befng susceptible to cancer, the method comprising administering to the mammal a 
• . 5 therapeutically effective amount of a compound defined herein. Conditions with respect to 
dosage^ administration, etc. may be as defined further below. 

Biological Bff^cls 

The present inventors have found that many compounds of general formula (I) are shown to 
Inhibit the proliferation of MDA468 cells at tower concentrations as those required to Inhibit 
10 proliferation of I^DA231 cells. A possible mechanism to explain this finding is the selective 
Inhibition of protein synthesis by compoitrtds of general formula (I) MDA46S ceffs 
compared to MDA231 cells. Our present hypothesis is that compounds of the generaf formula 
(I) Inhibit protein synthesis by selective Inhibition of mTOR pathway activation of translation 
inhibition, 

15 The selective inhibition of mTOR pathway activation by compounds of the general formula (I) 
In Western blots correlates with cell proliferation and protein synthesis data. This suggests 
that detection of mTOR pathway activity by measurement of either p70S6K, 4E-BP1 or S6K 
phosphorylation status using phosphor«*speclfic or total protein antibodies by Western blot or 
EUSA, or measurement of p7056K Idnase acth^lty, in patient tumour material or blood 

20 samples^ may provide a useful method for selecting patients who will respond to compounds 
of general formula (I), Alternatively, measurement of p70S6K or 56K phosphorylation status 
using phosphospeclfic antibodies, or p70S6K kinase activity, in tumour material or blood 
samples may provide a biomarker useful for determining drug dosing of compounds of the 
generaf formula (I) In human clinical trials. 

25 Compounds fbr medical use 

Apart from the more specific medical use outlined above, ft is also believed that the majority 
of the compounds defined herein are generally applicable for medical use. 

Thus^ In a further aspect the present invention relates to a compound as defined herein for 
use as a medicament, with the proviso that the compound is not one selected from 3,3-bls- 
• 30 (4-hydroxy-phenyO- l,3-dmydro-indof-2-one and acetic add 4-[3-C4-acetoxy-phenyf)-2-oxo- 
2,3-dlhydro-lH-indol-3-yl]-phenyl ester. 
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Novel compounds 

As mentioned In t^e Introductory seaion, a few compounds according to the general formula 
• (I) have been described in the literature and (unrelated) biological effects have pr^x^ously 
been described for some of these compounds. 

5 - Thus, a still further aspect of the present Invention relates to a compound of the formula (I) 




as defined further above, with the proviso that the compound Is not one selected from 
3,3-bls-(4-hydroxY-phenyl)''l,3-dIhydro-lndol-2-one, 
3,3-bis-(4-hydroxy-phenyl)-7-methyl-l,3-dihydro-lndoh2-one; 
10 3,3-fais-{4-hydroxy-pheny})-4,5-dlmethyl-l,3-dlhydro-fndol-2-one ; 
3,3-bls-(4-hydroxy-phenyl)-5,7-dlmethy}-l,3-dlhydro-lndol-2-one; 
S-bromo-3,3-biS'(4-hydroxy-phenyl)-l,3-dlhydro-lndoh2-one; 

5- chloro-'3,3-brs-(4-hydroxy-phenyO-l,3-dlhydro-indol-2"one; 
3,3-bis-{4-hydroxy-phenyl)-5-methoxy-l,3-dihydro-lndol-2-'One; 

15 3,3-bjs'(4-hydroxy-phenyl)-5-methyl-l,3-dihydro-lndol-2-one; 

6- chloro-3,3-brs-(4-hydroxy-ph€nyl)-7-methyhl,3-dihydro-lndol-2-one; 

acetic add 4-[3*(4-acetoxy-'phenyI)-2-oxo-2,3-dihydro*lH^indol"3-yi]-phenyl ester; and 
• aceUc acid 4-[3-(4"acetoxy-phenyO-5-methyl-2-oxo-2,3-djhydro-lH-lndol-3-yl]-phenyl esten 

The specification of the compound of the formula (I) and the preferences are as described 
20 • hereinabove. In particular^ preferred compounds of the formula {!) have the formula (11) as 
defined above* 

Preparation of compounds of the fyrmuia (1) and the formula (11) 

The compounds generally can be synthesized as described in the Examples section. 
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Formuiation of pharmaceutical compositions 

The compound of the formula (I) (and the more specific compound of the formula (III)) Is 
suitably formulated In a pharmaceutical composition so as to suit the desirable route of 
administration. 

5 The administration route of the compounds may be any suitable route which leads to a 
concentration In the blood or tissue corresponding to a therapeutic effective concentration ► 
Thus, e,g,, the following administration routes may be applicable although the Invention Is 
not limited thereto: the oral route, the parenteral route, the cutaneous route, the nasal 
route, the rectal route, the vaginal route and the ocular route. It should be clear to a person 
10 skilled In the art that the administration route is dependent on the particular compound In 
question; particularly the choice of administration route depends on the physico-chemical 
properties of the compound together with the age and weight of the patient and on the 
particular disease or condition and the severity of the same. 

TTie compounds may be contained In any appropriate amount in a pharmaceutical 
15 composition, and are generally contained In an amount of about 1-95%, e.g. 1-10%, by 

weight of the total weight of the composition. TTie composition may be presented in a dosage 
• form which Is suitable for the orat, parenteral, rectal, cutaneous, nasal, vaginal and/or ocular 

administration route. Thus, the composition may be in form of, e,g., tablets, capsules, pills, 

powders, granulates, suspensions, emulsions, solutions, gels including hydrogels, pastes, 
20 ointments, creams, piasters, drenches, delivery devices, suppositories, enemas, injectables. 

Implants, sprays, aerosols and in other suitable form. 

The pharmaceutical compositions may be formulated according to conventional 
pharmaceutical practice, see, e.g., "^Remington's Pharmaceutical Sciences" and "^Encyclopedia 
of Pharmaceutical Technology", edited by Swarbrick, J. & J. C Boylan, l^arce! Dekker, Ina, 
25 New York, 198$, Typically, the compounds defined herein are formulated with (at least) a 
pharmaceutlcally acceptable carrier or exciplent. Pharmaceutical ly acceptable carriers or 
excipients are those known by the person skilled in the art. Formation of suitable salts of the 
compounds of the Formula I will also be evident in view of the before-mentioned. 

Thus, the present invention provides in a further aspect a pharmaceutical composition 
30 comprising a compound of the general Formula I in combination with a pharmaceutlcally 
acceptable carrier. 

The compound is preferably one of those defined under ^'Compounds for medical use". 
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In a particular embodiment, the compound is as defined under ^Novel compounds", i.e. novel 
compounds of the Formula (I) and Formula (II) respectively. 

- Pharmaceutical compositions according to the present invention may be formulated to release 
the active compound substantially Immediately upon administration or at any substantially 
. predetermined time or time period after administration. The latter type of compositions Is 
generally known as controlled release formulations. 

In the present context^ the term "controlled release formulation" embraces i) formulations 
which create a substantially constant concentration of the drug within the body over an 
extended period of time, if) formulations which after a predetermined lag time create a 
substantially constant concentration of the drug witliin the body over an extended period of 
time. III) formulations which sustain drug action during a predetermined time period by 
maintaining a relatively, constant, effective drug level In the body with concomitant 
minimization of undesirable side effects associated with fluctuations in the plasma level of the 
active drug substance (sawtooth kinetic pattern), Iv) formulations which attempt to localize 
drug action by, e*g., spatial placement of a controlled release composition adjacent to or in 
the diseased tissue or organ, v) formulations whicti attempt to target drug action by using 
carriers or chemical derivatives to deliver the drug to a particular target cell type* 

Controlled release formuiations may also be denoted ""sustained release", ""prolonged 
release", '"programmed release", "time release'", "^rate-controlled" and/or "targeted release" 
formulations. 

Controlled-release-t^hafmaceutlcahcomposltionsTTifay-'be p res et 



forms, especially in dosage forms intended for oral, parenteral, cutaneous nasal, rectal, 
vaginal and/or ocular administration. Examples include single or multiple unit tablet or 
capsule compositions, oil solutions, suspensions, emulsions^ microcapsules, microspheres, 
nanoparticles, liposomes, delivery devices such as those Intended for oral, parenteral, 
cutaneous, nasal, vaginal or ocular use. 

Preparation of solid dosage forms for oral use, controlled release oral dosage forms, fluid 
liquid compositions, parenteral compositions, controlled release parenteral compositions, 
rectal compositions, nasal compositions, percutaneous and topical compositions, controlled 
release percutaneous and topical compositions, and compositions for administration to the 
eye will be well-known to those skilled In the art of pharmaceutical formulation. Specific for- 
mulations can be found In "Remington's Pharmaceutical Sciences", 

Capsules, tablets and pills etc. may contain for example the following compounds: 
microcrystalllne cellulose, gum or gelatin as binders; stardi or lactose as exclpients; 
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• stearates as lubricants; various sweetening or flavouring agents. For capsules the dosage 
unit may contain a liquid carrier like fatty oils. Ukewise coatings of sugar or enteric agents 
may be part of the dosage unit. The pharmaceutical composlfSons may also be emulsions of 
the compound(s) and a lipid forming a mlcellular emulsion. 

5 • For parenteral, SMbcutaneous, intradermal or topical administration the pharmaceuttcat 
: • composition may include a sterile diluent, buffers, regulators of tonicity and antibacterlals. 
The active compound may be prepared with carriers that protect against degradation or 
immediate elimination from the body, including Implants or microcapsules with controlled 
release properties. For intravenous administration the preferred carriers are physiological 
10 saline or phosphate buffered saline. 

• In one embodiment, the pharmaceutical composition is in unit dosage form. In such 
embodiments, each unit dosage form typically comprises 0.1-250 mg, such as 0.1-100 mg, 
e.g. 0.1-so mg, of the compound. 

15 More generally, the compound are preferably administered In an amount of about 0.1-50 mg 
per kg body weight per day, such as about O.S-25 mg per kg body welgW per day. 

F6r compositions adapted for oral administration for systemic use, the dosage is normally 2 
mg to 1 g per dose administered 1-4 times dally for 1 week to 12 months depending on the 
disease to be treated. 



20 



25 



30. 



The dosage for oral administration of the composition in order to prevent diseases or 
conditions is nomf^ally 1 mg to 75 mg per kg body weight per day. The dosage may be 
administered once or twice daily for a period starting 1 week before the.exposure to the 
disease until 4 weeks after the exposure. ' 

For compositions adapted for rectal use for preventing diseases, a somewhat higher amount 
of the compound Is usually preferred, i.e. from approximately 1 mg to 100 mg per kg body 
weight per day. 

For parenteral administration, a dose of about 0.1 mg to about 50 mg per kg body weight per 
day is convenient. For intravenous administration, a dose of about 0.1 mg to about 20 mg 
: per kg body weight per day administered for 1 day to 3 months is convenient. For 
Intraarticular administration, a dose of about 0.1 mg to about 20 mg per kg body weight per 
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day is usually preferable. For parenteral administration in general, a solution In an aqueous 

• medium of 0,5-2% or more of the active ingredients may be employed. 

' For topical administration on the skin, a dose of about 1 mg to aboufS g administered l-lO 
times dally for 1 week to 12 monttis Is usually preferable. 

5 Combination treatment; 

In an intriguing embodiment of tlie present invention, the compound of the general formula 
(I) or the general formula (11) Is used therapeutically In combination with one or more other 
chemotherapeutic agents. Examples of such chemotherapeutic agents are those selected 
from daunorublcin, docetaxei, prednisone, dexamethasone, decadron^ altretamlne, 

10 amifostlne, amlnoglutethlmlde, dadinomydn, anastrozole, asparaginase, bicalutamidei 

bleomycin, busuifan, carboplatln, carmustine, chlorambucil, chlorodeoxyadenosine, cisplatin, 
cytoslne arablnoslde, dacarbazlne, doxorubicin, epirublCln, estramustine, diethylstlibestroi, 
fiudarabine, flutamlde, 5-fluorouradl, gemcltablne, gosenelin, Idarubicin, Irinotecan, 
levamlsole, iomustlne, mechlorathamlne, alkeran, mercaptopurlne, taxol (e.g. paclitaxei). In 

15 particular, the further chemotiierapeutic agent Is selected from taxanes such as Taxol, 
Paditaxet and DocetaxeL 

Thus, with respect to the use defined herein, the medicament may further comprise one or 
more other chemotherapeutic agents. 

With respect to the pharmaceutical composition defined herein, such a composition may 
20 further comprise one or more oltier chemotherapeutic agents. 

EXAMPLES 

' .Example 1: Procedures for preparation oftsatin derivatives 

Isatin derivatives used as intermediates can be obtained by either Protocol A or Protocol B. 

Protocol A, based on literature procedures, was used to generate aromatic isatlns with either 
25 electron-donating substltuents (see StoJie; X Prakt Chem. (1922), 105, 137 and 

SandmeyerrHeM Chim. Acta (1919), 2, 234) or a 5-membered electron rich heteroaromatic 

• moiety (see Shvedov et aU (Chem. Heterocyd. Compd. Engl. Transl. (1975), tl, 666). 
Examples of preferred S-membered heterocycies are thiophenes (V*=s, V^«V^"C(-) and 
V^=bond; V^^S, v^«v^r==c(-) and V*=bond or V^«S, VW=^==C(-) and V*=bond), furans (V^=0, 

. 30 V^=V^;=C(-) and V^«bond; V^^O, V^«V^tsC(-) and V^:=:bond or V^^o, V*=V^=:C{-) ?nd 
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V^«bond), pyrazoles (V^-N(-), V^=N, V^=C(-) and V^-bond; V^==IM, V^^Ni-), v3=C(-) and 
V^=^bond) and Imidazoles (V^«N(-)/ V2=:C(-), V^^N and V^=:.bond; V^=N, V2=C(-), V^^NC-) 
and V^=bond). 

Protocol B, based on literature procedures, was used to generate aronr>atlc Isatlns with 
5 electron-withdrawing substituents (see Hewawasam and Maenwe!!: TeL Lett, (1994)^ 35, 
7303) and e-membered electron-poor heteroaromatic Isatlns (see Wvalle and BIsagnl: X 
HeterocycL Chem, (1997), 34, 441). Examples of preferred 6-membered heterocycles are 
pyridines (V^=:N, VW*=V»=C(-); V*«N, V*=:V^=\/^«C(-)j V'==N, V*==v2«y*«C(-) and V^=N, 
V'=V^=V3=C(-)), pyrlmldlnes (V'«V^=N, v2=V*=C(-); v2=V^r=N, v^=v3=C(-)}, pyrazlnes 
10 (V^=V^=N, V^=V^=sC(-)) and pyrldazlnes (V^=V^==iN, V^=V^=C(-)? V^=V^=N, v^-V^=C(0; 
V'=V*-N, V^=V^=C(-)). 

Other Isatlns of Interest could fn addition be prepared using one of the alternative methods 
published In the literature (see Le, Tatsugl et af. ARKIVOC (2001), 67-73 or the review by 
Silva eta/. In J. Braz. Chem, Soc, (2001), 12, 273-324). 

15 protocol A; Preoaratfon of isatin dArlv^^;|vfi<^ 




(1) (2) 



» To a well stirred suspension of sodium sulfate (314.g, 2211 mmol) In water (700 mL) at GO.°C 
* were added in sequence hydroxytamlne hydrochloride (56 g, 806 mmol), chtoral hydrate (47 
g, 284 mmol), 2-methyl-3-chloro-anlllne (40 g, 283 mmol) In water (500 mL) and finally 

20 concentrated hydrochloric acid (12 M, 24.2 ml, 290 mmol). The mixture temperature was 
risen to lOO^C. After 20 minutes, the brown solution was left to cool to room temperature 
and kept stirring overnight. The solid present was filtered, washed with water (3X), heptane 
(2X) and dried at GO^C under vacuum for 6 hours. CM^talned 62 g of N-(3-Chloro-2-methyl- 
phenyl)-2-hydroxyimino-aceti'mldoyl chloride (1) as a beige soHd used without further 

25 purification. 6h (400 MHz, DMSO-d6) 123 (1 H, s), 9,8 (1 H, s), 7.7 (1 H, s), 7.42 (1 H, d, J= 
7.8), 7,36 (1 H, d, J== 7.6), 7,3 (1 H, m), 2.25 (3 H, s). 

To well stirred sulphuric add (18.3 M, 300 ml) heated at 50«C was added N-(3-Chtoro-2- 
methyi-phenyt)-2-hydroxyimlno-acetlmidoyl chloride (1) In small portion over 20 minutes 
(exothermic up to 70<>C) (60 282 mmol). After addition was completed, the temperature 
30 was risen to 80<»C and kept for 20 minutes after which the reaction was left cool to room 
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temperature. The brown mixture was slowly poured Into ice ('^'500 g) and water (500 mL), 
diluted with more water (l L) to yield a brown-orange slurry. The solid was coHected by 
filtration, washed with water (2X) under suction to yield an orange solid. This solid was 
dissolved In 0.4 M sodium hydroxide (1 L). All Insoluble tar was removed by filtration. 
5 Concentrated hydrochloric acid (12 M, 70 ml) was added, the resulting brown-orange solid 
•was collected by filtration, washed with water (3X), heptane (2X) and dried at 54«C under 
rvacuum for 6 hours. Obtained 34.5 g (208 mmol, 62%) of 6'ChlorO"7-methyl-lH-indole-2,3- 
dione (2). 6h(400 MHz, DMSO-d6) 11.3 (1 H, s), 7.4 (1 H, d, J^B.O), 7.2 (1 H, d, J^BA), 
2.25 (3 H, s). 

10- Protocol B: Preparation of isatin derivative 



To a well stirred solution of Boc anhydride (2.56 g, 11.7 mmol) in THF (10 mL) was added 4- 
aminopyridlne (1.0 g, 10.6 mmol) In portions over 3 minutes while maintaining the 
temperature between 20oc and 25^0, No more exotherm was observed after 5 minutes. The 

15 reaction was then stirred at room temperature for 3,5 hours. After in vacuo concentration the 
crude mixture was then titurated in hexane (20 mL), filtered and washed with more hexane 
('^5 mL). The resulting solid dried under reduced pressure to yield U93 g (9,9 mmoU 94%) 
of pyridln-4-yl-carbamic acid tert-butyl ester as a white solid and was used without further 
purification, LCMS (BDS-Hypersll Ci8. 50 mm X 2.1 mm, 5 m, 2.5 minutes) m/z 195 [MH]* @ 

20 retenslon time 0.90 minutes, 100% by UV at 215 nm. 

To a stirred solution of p^dln-4-yl-carbamlc dcld tert-butyl ester (0.62 g, 3.09 mmol) In THF 
(9 mL) cooled to -Soc was slowly added a solution of t-BuU (1.7M In THF, 5.5 mL, 9.27 
mmol) over 17 minutes while maintaining the temperature between -5oc and l^c. A red 
brown precipitate resulted and the reaction mixture stirred at O^C for a further 1.5 hours. The 

25 reaction mixture was then cooled back down to -S^c and diethyloxalate (1.3 mL, 9.27 mmol) 
was added. The reaction was allowed to reach room temperature and then after 2 hours 
quenched with water (10 mL), After in vacuo concentration the resulting mixture was diluted 
In ethyl acetate (20 mL) and washed with water (10 mL), dried over Na2S04 and 
concentrated in vacuo. Purification by flash column chromatography (30% EtOAc/ Hexane) 

30 • afforded 0.16 g (0.54 mmol, 17%) of (4-tert-butoxycarbonyJamlno-pyrldin-3-yl)"OXO"acetlc 
add ethyl ester as a brown oil. 
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LCMS (BDS-Hypersil Cie. SO mm X 2.1 mm, 5 p, 2.5 minutes) m/z 295 [MH]'*' + HaO adduct 
® retension time 1.07 minute, 96% by UV at 215 nm 

(4-tert-'Butoxycarbonviammo*-pyFldin-3-yl)-oxo*acetfc acid ethyl ester (0.14 g, 0.476 mmol) 
was heated at IBS^C under 5 mmHg for 25 minutes in a Kugelrohr apparatus. The brown oil 
5 darkens and subsequently gives off gases to form a dark green solld. The solid was dissolved 
In MeOH and concentrated /n vacuo to yield 0.04 g (0.3 mmol, 56%) of lH"pyrrolo[3,2- 
c]pyrEdfne-2,3-dlone as a dark solid. The isatin was then taken to the next step without 
further puhffcation. 

Protocol C: Introduction of functional c roups on the Isatin dertvatives 
10 . G-Chioro'y'methyhS'nltrQ-lH-lndole'ZrS-dfone (4) 



To a well stirred suspension of 2 (2,0 g, 10.2 mmol) In glacial acetic add (2 mL) and 
sulphuric acid (4 mL) cooled in ice/water was added a cold mixture of nitric acid (69%, 1 g, 
10.9 mmol) and sulphuric acid (0-7 g, 7,3 mmol) at such a rate to maintain Internal 
15 temperature below S^C. After addition was completed reaction mixture was stirred at room 
temperature for 1 h, then slowly poured over ice {~20 g) and left standing for 10 minutes. 
The solid formed was collected by filtration, washed with cold water {3X), dried under 
vacuum overnight to yield 1.92 g (8.0 mmol, 78%) of 6-Ch]oro-7-methyl''5-nitro-lH-indOle- 
2,3-dione (4) as an orange solid. UCMS m/z 118.79 [Fragment]* © Rr 1.14min, 95% 

20 Example 2: Procedures for preparation of the ffnai compounds of the invention 

The Obtained isatin derivatives were used to generate the final compounds of the invention. 
Typically, an isatin derivative was heated with a benzene derivative to 100 In a mixture of 
glacial acetic acid and sulphuric acid under nitrogen. Alternatively, the Isatin derivative was 
reacted at room temperature wjth a benzene derivative In trifllc acid under nitrogen (see 
25 Klumpp et aL J. Org. Chem, (1998), 63, 4481-84). Thloamide derivatives of the final 

compounds (Q=S and n=l) were obtained by reacting the corresponding amides {Q«0 and 
n=l) vrith Lawesson's reagent as described In Organic Synthesis Coll. Vol. VII, p372. 




{2) 



(4) 
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• Protpcpf D? Pr^mr^nQr) of ffig final comPQMP<Jg 



HO 



o 




p 



o 




OH 



(7) 



• To a suspension of phenol (0,28 g, 2.9 nrvmol) and 5-methoxy-lH-indole-2,3-dione (0,24 g 
(1.3 nnmol) in glaciat acetic acid (1.5 nr>l) under nitrogen was added sulphuric acid (18.3 M, 
5 0.14S mL), The mixture was heated at lOO^^C for 2 hours. Crude reaction mixture was diluted 
witii water and extracted with ethyl acetate C2X)- The organic layer was dried (Na2S04) and 
concentrated under reduced pressure to yield a brown solid. This solid was mixed with DCM; 
AcOEt (9: 1) (3X) and gave 0.08 g (0.35 mmol, 18%) of 3,3-bls-(4-hydroxy-phenyl)''5- 
methoxy-l,3-dlhydro-indol-2-one (7). 

10 LCMS m/z 348.19 [M+H]* @ Rt 1.09 min, 100% 

6h (400 MHz, Methanohd4) 6,92 (4 H, d, J:=8-80 Hz), 6.79 - 6.82 (1 H, m), 6,69 - 6.73 (1 H, 
m), 6.61 (5 H, m), 3.62 (3 H, S) 

erotocol E; Preparation of th e final compounds 




•15 To a well stirred suspension of 6-chioro-7-methyI-lH-lndoie-2,3-dlone (0.15 g, 0.76 mmol) In 
toluene (anhydrous) (1 mL) was added trifluromethane sulfonic acid (1.25 mL). The tube was 
sealed and the mixture was stirred at room temperature for 12 hours. The dark brown 
• reaction mixture was then slowly poured over Ice {'^^lO g) and left standing for 10 minutes. 
The formed precipitate was collected by filtration, washed with cold water (3X 100 mL), dried 
20 under vacuum. Purification by flash column chromatography (gradient elution with 

EtOAc/Heptane (1:9 to 1:1)) followed by recrystallisatlon (MeOH/EtOAc) gave 25.2 mg (0,07 
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mmol, 9%) of 6-chloro-7-methyl-3,3-dl-p-toryl-l,3-dihydrc-inciol-2-one (28) as a light brown 
solid. 

LCMS (BDS-Hypersil Cia, 50 mm X 2.1 mm, 5 2,5 minutes) m/z major 362.12 [MH]^ and 
minor 403,17 [MH+MeCN]* ® retenslon time 2,18 minutes, 100% by UV at 215 nm. 

5 Sh (400 MHz, DMSO'd6) 2.24 (6 H, s) 2-28 (3 H, s) 7,00 - 7.03 (5 H, m) 7.05 - 7.12 (5 H, m) 
10,96 (1 H, s). 

The following- compounds were all prepared according to Protocols D or E, unless otherwise 
specified. 

6-C^lom-3^3-b'iS-(4'hydroxY-phenyiy7-methyhl,3-aihydro'^^ (3)(B1C0043901) 

HQ 



LCMS m/z 366.3 [(CP) M+H]* @ Rr 1,3 min, 100% 

8„ {400 MHz, DMSO-d6) 10,9 (1 H, s), 9,5 (2 H, s), 7.1 (1 H, d, J=9.8), 7.05 (1 H, d, J=9.6), 
6.95 (4 H, d, J=:10.2), 6.7 (4 H, d, J«10.2), 2.35 (S H, s). 

6'Chloro-3,3-biS'(4'hydroxy-pheny0-7-methyh5-nltrc^ (S) 

HQ 



LCMS m/z 411.1 KCP^) M+Hl* @ Rt 1-26 mJn, 93% 

6h(400 MHz, DMSO-d6) 7.48 (1 H, s), 6.96 - 6,96 (4 H, m), 6.66 - 6.59 (4 H, m), 2.35 (3 H, 



10 




15 
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5'Am!no-6''ChlarO'3,3''bfS'(4^hydmxy-'phenyi)-'7'methyi-l,3'd^^^ (6) 

HO 




OH 



CI 



To a solution of 5 (0.1- g, 0.24 mmoO fn methanof (2 mL) was added Pd/C (loo/o w/w, 0.03 
g). The black mixture was stirred under hydrogen at room temperature for 16 hours. The 
5 catalyst was removed by nitration^ and the solvent was removed under reduced pressure to 
^eld 0.084 g (0,22 mmol, 92%) of 5-Amlno-6-chloro-3,3-biS'-(4-hydroxy-phenyl)-7-methYl- 
l,3-dlhydro-indol-2-one (6). 

LCMS m/z 381.16 [(CP^j m+h]*^ ® Rt 0.94 min, 84%. 5k (400 MHz, DMSO-d6) 11.7 (1 H, s), 
8,1(1 H, s), 2.3 (3 H, 3). 

10 3,3"Bis-(4-hydroxy-phenyl)''5-'methoxy-l,3*dlhydro-indol-2-one (7) 

3,3'-Bls-(4-hydrvxy-phenyiy5-iT!fluon}methoxy-l,3-dihydm''l^^ (8) 

HQ 



LCMS m/z 402.12 [M+H]^ @ Rx 1.27 min, 96% 

6h (400 MHz, DMSO-d6) 10,78 (1 s), 9.43 (2 H, s), 7,23 (1 d, J«S.56), 7,17 (1 H, s), 
15 6.99 (1 H, d, J=8.S6), 6.93 (4 H, d, Jf«8.80), 6,66 (4 H, d, J«8,56), 

3,3-Bis-(4-hydn>xy*phenyO-S, 7-dlmethyhl,3-dlhydro''lndoh2'One (9) 



HO 
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. LCMS m/z 346,19 [M-^H]^ @ Rt 1.24 xrWn, 92% 

6h{400 MHz, DMSO-d6) 10.39 (1 H, s), 9.25 (2 H, s), 6.8 (4 H, d, J«8.6), 6*70 <1 H, s), 6.68 
(1 S), 6.52 (4 H, d, J^S.e), 2.09 (6 H, s). 

3,3'Bi$-(4-hydmxy'phenyO-2'OXo-2,3-dihydm-lH'Indole'7-car^^ acid (10) 



HQ 



5 




LCMS m/z 362.13 [M+H]* @ Rt 1.06 min, 90% 

S„(400 MHz, DMSO-d6) 10.11 (1 H, s), 9.43 (2 H, s), 7.71 (1 H, dd, J=8.1, 1.2), 7.38 (1 H, 
dd, J=^7.3, 0.7), 7,08 (1 H, t, J==7.8), 6.92 (4 H, d, J«:8.8), 6.67 {4 H, d, J=8.8). 

5-ChforO'3,3'bis-(4-hydro)cy'phenyl)-t,3-dihydrio-indoh2^^ 



HQ 



10 




LCMS m/z 352.11 [(Cp^) M+H]* @ Rt 1.21 mfn, 100% 

6h (400 MHz, DMSO-d6) 10,72 (1 H, s), 9.42 (2 H, s), 7.25 (1 H, dd, J=8.2, 2.1), 7.18 (1 H, 
d, J^2.2), 6.89-6,95 (5 H, m), 6.68 (4 H, d, J=8.6). 

S-^fluorO'3,3-bis-(4-hydroxy'phenyl)-lr3'dihydro-indoh2''one (12) 



HO 
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LCMS m/z 336.16 [M+H]* @ Ry 1.14 min, 90% 

6h (400 MHz, DMSO-d6) 10.61 (1 H, s), 9.41 (2 H, s), 7.00-7.10 (2 H, m), 6.93 (4 H, d, 
J=8.6), 6.89 (1 H, dd, J«8.4, 4.5), 6.67 (4 M, d, J«8,8), 

3f3-BfS'(4-hydn:>xy-phenyO-S-nftm-l,3-dihydrx}'ind (13) 

HQ 



LCMS m/z 362.86 [M+HJ* @ Rt 1.25 mln, 93% 

. 6h (400 MHz, DMSO-de) 11,31 (1 H, s), 9,48 (2 H, s), 8.19 (1 H, dd, J=8.7, 2.3), 7.90 (1 H, 
d, J:=:2.2), 7.12 (1 H, d, J^8.8), 6.94 (4 H, d, J= 8.8), 6.70 (4 H, d, J«S.8). 

5-Chtoro-3,3-b!s-(4-hydroxy-phenyO-7-mei^yl-l,3'dihydm 

HO 




LCMS m/z 365.92 [(CP) M+H]^ @ Rt 1.36 min, 91% 

S„ (400 MHz, DMSO-d6) 10.77 (1 H, s), 9.41 (2 H, s), 7,10 (1 H, d, J«1.5), 6.98 (1 H, d, 
7=^:1.9), 6.91 (4 H, d, J=8.6), 6.67 (4 H, d, J«8.6), 2.22 (3 H, s). 

'3,3'Bis-(4-hydroxy-phenyO-S-methyhl^3'dmydm-indoh2-one (IS) 

HQ 




5 



H 



15 
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LCMS m/z 331,97 [M+H]* ® Rt 1.37 min, 91% 

Sh (400 MHz, DMSO-d6) 10.42 (1 H, s), 9.33 (2 H, s>, 6.90-6.97 (2 H, m), 6-88 (4 H, d, 
J«8.6), 6.75 (1 H, d, J==:7,8), 6.62 (4 H, d, J«8.8), 2.17 (3 H, s). 

S-Bmmo-3,3-bis-(4'^hydroxy-phenyl)'l,3-dfhydrO'lndoh2'On^ (S 6} 

HQ 



Br. 




LCMS fti/2 396.05 [(Br^) M+H]* @ Rt 1-14 m!n, 94% 

6h (400 MHz, MeOD) 7,28 (1 H, dd, J =8.3, 2,0), 7.14 (1 H, d, J ==2.0), 6.88-6.92 {4 m), 
6.81 (1 H, d, J=:=8.3), 6.60-6.64 (4 m). 

3,3'BiS'(4'hydroxy'phanyl)''5'lodo^l^3-d(hydro''indoh2''One (1 7) 

10 




LCMS m/z 444.01 [M+H]**^ @ Rt 1.70 mln, 100% 

5h (250 MHz, MeOD) 6.72 • 6.85 (5 H, m) 6.99 - 7,08 (5 H, m) 7.15 - 7.21 (1 H, m) 7.28 (1 
H, t, J=::7.23 Hz) 7.41 - 7.52 (2 H, m) 7.60 (IH, dd, J=8.23, 1.65 Hz). 

S-AminO'3,3-bis-(4-hydroxy-phenyO-l,3-dihydny-fndoh2-one (18) 



15 




LCMS m/z 333.13 [M+H]*** @ Rt 1.29 min, 90% 
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5h (250 MHZ, Methanol-D4) 6.71 (4 H, d, J==8.60 Hz) 6.98 - 7.05 (4 H, m) 7-12 (1 d, 
J«8.23 Hz) 7.20 (1 H, d, J=-1.83 Hz) 7^26 -7.33 (1 H, m), 

5'AmlnO'3,3-biS'(4'hydroxy-phenyO'7'methyhl,3^ihydr^^^ 



H2N 




5 LCMS m/z 347,14 [M+HJ* @ Rj 1.28 min, 100% 

6h (400 MHz, Methanol-D4) 7.02 (4 H, J«8.8 Hz), 6,68 (4 H, d, J=8.8 Hz), 6.42 - 6.52 (2 
H, m), 2,21 (3 H, s). 

6-Bromo-3y3'bfs-(4'hydmxy'phenyi)-7'methyhl^3-dihydro-fndoh^^ (20) 




10 LCMS m/z 410.04 [M+H]-*- @ Ry 1.39 mln, 94% 

6h (400 MHz, Methanol-D4) 7.22 (1 H, d, J«7.8 Hz), 7.00 (4 H, d, J-8.8 Hz), 6.85 (1 H, d, 
J«7-8 Hz), 6.69 (4 H, d, J=8.8 Hz), 2,35 (3H, s). 

3,3'BiS'(4-hydmxy'phenyi)-7'fiuoro-i,3-d!hydm'indol-2'one 




IS LCMS m/z 336.11 [M+H]* ® Rt 1-15 min, 97% 

6„ (400 MHz, Methanol-D4) 6.85 - 6.97 (7 H, m), 6.60 (4 H, d, J=8.8 Hz). 
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3,3'BIS'(4-hydix>xy'phenyl)-7-methoxY-l,3-dihydrO'lndoh2'One (22) 




LCMS m/z 348.13 [M+H]* @ Rt 1.14 min, 94% 

6h {400 MHz, MethanoJ-04) 6.95 - 7,06 (5 H, m), 6.89 (1 H, d, J=8.3 Hz), 6.75 (I H, d, jf=7.8 
5 Hz), 6.68 (4 H, d, J=8.8 Hz), 3,89 (3 H, s). 

4, 7-D^cMorO'3,3'bfS'(4-hydroxy'pheny0'Xr3'd!hydrO'irtdoh2'One (23) 




LCMS m/z 386-04 [M+H]* @ i-35 m!n, 97% 

6h (400 MHz, Methanol-D4) 7,29 (1 H, d, J=8.8 Hz), 7.06 (4 H, d, J«8.8 Hz), 6.97 (1 H, d, 
10 J=8.8 Hz), 6.71 (4 H, d, ^=8.8 Hz). 

6-Ch!om-3,3'bis-(4-hydroxy'pheny!)-1^7-dlmethyhl,3'dlhyd 




LCMS m/z 380.11 [M+H]* @ Ry 1.49 min, 100% 

6„ (400 MHz, Methanol-D4) 7,12 (1 H, d, J=r7.8 Hz), 6.85 - 7*02 (5 H, m), 6.60 - 6.72 (4 H^ 
15 m), 3.57 (3 H, s), 2.69 <3 H, s). 
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6'Chioro-3,3-bi$-(4-fIuorx>-'phenyi)-7-methyhl,3-dihyd^ 




CI 



LCMS m/z 380-11 IM+H]"*- ® Rt 1.79 min, 100% 
• 5„ (400 MHz, Methanol-D4) 7,15 - 7,30 (4 H, m), 6,97 - 7-13 (6 H, m), 2.34 (3 H, s). 
S 3f3'Bis-(4-hycii^xy-phenyO-7'(morpho!ine-4'Carbonyiyi,3-d^ (26) 



To 10 (1 eq) dissolved In dimethylformamlde was added SOCU (3 eq) at O^C. The mixture 
was stirred for 1 hour and evaporated to remove excess SOCIz, Morfoline (3 eq) was added 
and the reaction mixture was left for 3 hours at room temperature. The solvent was removed 
10 In vacuo and the 26 purified by filtration through a pad of silica using dlchloromethane-MeOH 
as eluent. 

LCMS m/z 431.16 [M+HJ* 

6h (400 MHz, Methanol-D4) 7.19 - 7.29 (2 H, m), 7.11 (1 H, m), 6.97 - 7.05 (4 H, m), 6.64 - 
6.75 (4 H, m), 3.69 (8 H, brs), 

15 3r^-Bis-(4-hydroxy-phBnylyi,3-d'fhydro-pyrrolo[3,2-c]pyn^^ 




HQ 



.OH 




HQ 



H 
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LCMS (BDS-Hypersll Cia, 50 mm X 2.1 mm, S 2-5 minutes) m/z 319.28 [MH]"^ @ retension 
time 0.76 minute, 100% by uv at 215 nm. 

6h (400 MHz, CD3OD) 6.63 (4H, d, J 8.6 Hz), 6.93 (4H, d, J 8.8 Hz), 6.95 (IH, d, J 5.4 Hz), 
8.10 (IH, s), 8.24 (IH, d, J 5.4Hz). 

5 Example 2: Celf proliferation 

inhibition of the proliferation of human cancer ceils Is widely used to predict the anti-cancer 
•potential of novel chemicals. Typically, human cancer cell lines derived from tumour material 
are maintained In monolayer cultures and test chemicals are added for varying durations. 
Test compounds with anti-cancer potential are expected to reduce proliferation and thereby 

10 reduce ceir number relative to vehicle treated control cell cultures. Cell number can be 
monitored by cell counting, determining metabolic rate (e.g. metabolic reduction of 
tetrazollum safts such as (3-(4,5-dlmethylethla201-2-yl)-2,5-diphenyltetrazollum bromide or 
alamarBlue), quantifying DMA content (using DNA binding dyes such as 80DIPY-FL-14-dUTP) 
or measuring nucietotide Incorporation into DNA (e.g- radiolabeled thymidine or bromo- 

15 deoxyurldine incorporation). 

One important consideration Is whether any inhibitory effects of test compounds are specific 
to cancer cell proliferation or are due to general Inhibition of ceil proliferation. This issue can 
be addressed using paired cell lines; for example, the effects of test compounds on the 
proliferation of transformed cancer cell lines can be compared with the effects of test 

20 compounds on the proliferation of untransformed cells from the same tissue source. 

Alternatively, phenotypic differences between cancer cell lines can be exploited to evaluate 
the selectivity of test compounds. For example, the anti-proliferatlve effects of some 
compounds are only apparent in certain sub-types of human breast cancer cell lines (e.g. 
breast cancer cell lines with PTEN gene mutations or gene amplification of the p70S6K 

25 protein kinase), but not in breast cancer cell lines that do not exhibit this phenotype (Noh et 
al (2004) Clinical Cancer Research 10, 1013-1023; Yu et al (2001) Endocrine-Related Cancer 
8, 249-258). The selectivity of test compounds in the latter models Is associated with the 
medianism of compound action and Is related to the presence, absence or relative 
abundance of the protein target of the test compound In the relevant cell lines. 

30 Method 

Compound effects were evaluated on the proliferation of MDA-468 and MDA'-231 human 
breast cancer celis. Cells were maintained In growth medium: RPMI 1640 containing 10% 
foetal bovine serum and 1% pen/s^^p. Cells were spilt 1:4 or 1:8 twice a week when 90% 
confluent. For the cell proliferatton assay, ceils were plated at 8000 cell/well Into 96 well 
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black Packard Vfewplates In growth medium. After 1 day, the growth medium was replaced 
with growth medium containing test compounds or vehfde, and cells were maintained in 
culture for a further 2 days* Growth medium was then removed and replaced with 150 pi of 
alamarBlue in RPMI medium containing 1% pen/strep. Foilowing 120 minutes inojbation at 
5 37^0, fluorescent Intensity was read using a plate reader. 

Results 

The results shown In Figure 1 demonstrate the ability of the compounds of the general 
formula (I) to Inhibit the proliferation of MDA468 human breast cancer cells at lower 
concentrations as those required to inhibit proliferation of i^DA231 human breast cancer 
10 cells. 

Example 3; Protein synthesis studies 

The purpose of these studies as to investigate compounds of the general formula (I) have 
effect on protein synthesis, measured as "C- Leucine uptake or incorporation into proteins. As 
described in "Leucine Uptake £14CI Cytostar-T assay, Amersham Biosciences" (CFA773). 

15 ' MDA-MB-ZSl and -468 were seeded at 8000 cells/well in CytoStar-T 96-well microplates. And 
incubated overnight in growth medium. The next day medium was carefully aspirated (8- 
channel vacuboy) and 50 pL of fresh pre-warmed medium (10% FCS, 10 mM HEPES pH 7.2 - 
7,5) was added. Cells were allowed to equilibrate at 37 for 60 min. Test compounds were 
added In 50 pL medium and 14C-Leudne was added in 100 pL medium (0.5 pCI mL-1 final). 

20 Plates were sealed with transparent, adhesive foil. Plates were then incubated in a 37'C for 
6h in a humidified incubator. Incorporation of radioactive leucine Into proteins (a measure of 
protein synthesis) was then read by coincidence scintillation (counts per minute (CPM)) using 
a Wallac MIcrobeta detector at the indicated time-intervals. A reading a t«0 (5 min after 
sealing plates) for each well is subtracted as background. 

25 The results are shown In Figure 2 measured after 6 hours. 

The results indicate that BIC0043901 (compound (3) above) significantly Inhibits ^^C-Leucine 
incorporation In i^DA-MB*468 In a concentration dependent manner observed after 240 min 
compound Incubation and up to 22 hours, ECso Is estimated to 100 nl^ (240 min to 22 hours). 
Interestingly, the effect seems to reach a plateau at the high concentrations corresponding to 
30 approK. 1/6 of total Incorporated, This fndicates that there fs some proportion of the protein 
synthesis that BIC0043901 is not able to affect. 
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No significant effect of BIC0043901 was observed In MDA-MB-231 up to 430 min- At 22 hours 
a minor effect Is observed at 30 EC50 >> 30 (22 hours). 

The lnhlbitory effect of BIC0043901 is therefore very specific for MDA-MB-468. * 

The higher concentrations of the control compounds Anlsomycln and Cycloheximide 
5 ' completely inhibit incorporation at all time-points (as opposed to BIC0043901, se above), 

Example 4: Western Blot Studies 

,To Investigate the mechanism of action of compounds of general formula (I) Western Blot 
studies were performed to investigate the activation state of pathways linked to the 
regulation of protein synthesis (see Figure 3). 

10 Method 

. MDA-MB-468 cells (also called MDA468) or MDA-MB-231 (also called MDA23i) were kept in 
culture and plated at 400 000 cells/well in 6 well cell culture plate. 16-24 hours after, the 
growth medium were shifted to growth medium containing compounds. 

After 24 or 48 hours incubation with compounds, cells were washed with Ice cold PBS buffer 
15 and harvested In lysis buffer: Cytobuster reagent (Novagen) containing phosphatase inhibitor 
cocktail 1 and 2 and protease Inhibitor cocktail (Sigma). Samples containing an equal amount 

• of protein were loaded onto 7% Tris Acetate gels, 10% Bis-Trls in MES buffer or 12% Bls-Tris 
gels using MOPS running buffer (Invltrogen). Following electrophoresis the samples were 
blotted onto a PVDF membrane (Invltrogen), For membrane blocking and antibody 

20 Incubations of p70 S6K, Phospho-p70 S6K (Thr389), Pathscanl and S6 antibodies (Cell 

Signalling Technology) a buffer containing 0.2% Tween-20, 5% non-fat dry milk, 5% FBS, in 

* TrIs buffered Saline (TBS) were used. For Immunobiotting of 4EBP1, Phospho 4EBP1 
(Thr37/46), Phospho 4EBP1 (Ser65> (Cell Signalling Technology) and Cyc^^n (Santa Cruz) 
a protocol from Cell Signalling Technology were used. Cell Signalling Technology blocking 

25 buffer contains 0.1% Tween-20, 5% non fat dry milk In TBS and primary antibody dilution 
buffer contains 0,1% Tween-20, 5% BSA In TBS, Before adding primary antibody dilution 
buffer to the membranes, the blots were rinsed briefly In 0.1% Tween-20, All antibody 
incubations were done overnight at 4**C overnight. After washing the membranes with 0.1% 
, • ' Tween-20 In TBS, the blots were incubated with horseradish peroxidase conjugated antl- 
30 Rabbit IgG (1:1000-1:3000; Amersham Biosciences) at room temperature for 1 hour. 

Peroxidase activity was detected using the ECL detection system (Amersham Biosciences). 
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Results 

Western blot analyses demonstrate that compounds of general formula (I), such as 
&IC0043901 (Compound (3) above). Inhibit the phosphorylation of p70S6K and S6 ribosomal 
protein in MDA468 cells following 24 hour Incubation (Figure 4). Similar effects are observed 
5 with the mTOR inhibitor, rapamycin and the PI3 kinase inhibitor LY294002. AKT 

phosphorylation on Ser473 is not inhibited by BIC0043901 or rapamycin, whereas LY294002 
Inhibits the phosphorylation of AKT on Ser473. Furthermore, BIC0043901 induces a gel 
, mobility shift in 4E-BP1 as shown using both total and thr37/46 phospho-specSfic antl-4E-BPl 
antibodies, indicative of an alteration In the phosphorylation status of 4E-BP1* This is 
10 confirmed by the Inhibitory effect of BIC0043901 on the phosphorylation of ser65 of 4E~BP1- 
Slmllar effects are observed vvith the mTOR inhibitor, rapamycin and the PIS kinase inhibitor 
LY294002. In addition, expression of the c^it cycle regulatory protein cyclln D3 is reduced by 
BIC0043901, rapamycin and LY294002. These data suggest that mammalian homologue of 
TOR (mTOR) kinase is active in MDA468 cells under growth conditions, leading to 
15 phosphorylation of mTOR target proteins such as p70S6 kinase (p70S6K) and 4EBP1, and 
downstream regulation of protein synthesis and cell proliferation via S6 ribosomal protein, 
eukaryotic translation initiation factor, eIF4, and cyclin 03, Compounds of general formula 
(I), such as BIC0043901, as well as rapamycin and LY294002, Inhibit this pathway In 
MDA468 cells and might be expected to reduce protein synthesis and cell proliferation* 

Compounds of general formula (I) such as BIC0043901 did not Inhibit the phosphorylation of 
P70S6K, or induce a gel mobility shift in total p70S6K, In MDA23i cells following 48 hour 
Incubation (Rgure 5). In contrast, rapamycin and LY294002 inhibit the phosphorylation of 
p70S6K, and induce a gel mobility shift in total p70S6K, following 48 hour incubation in 
MDA231' cells. BIC0043901, rapamycin and LY294002 alt Inhibit the phosphorylation of 
p70S6K and induce a gel mobility shift In total p70S6K in r4DA468 cells following 48 hour 
Incubation, demonstrating a cell selecthfe effect of compounds of general formula (I), such as 
BIC0043901. 

Example 5: Xenograft studies 

The purpose of this study was to evaluate whether compounds of general formula (I), such 
30 as BIC0043901 (compound (3) above). Inhibit die growth of cancer cells in a xenograft 
animal model. 

Method 

Male nude NMRU nu/nu mice weighing 25-45 grams are Implanted with PRXF PC3M tumours 
. by subcutaneous Implantation in both flanks. &IC0043901 (50 & iOOmg) Is administered 
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daily by the per-oral (PO) route In an appropriate vehicle (2% Diy|S0:5% Tween 80: 93% 
• saline) either alone or in combination with a sub-optimal dose of paclltaxol (lOmg/kg ; 
intravenous; given once/weel<]. Tumor, diameter Is determined twice/week for a period of 14 
days. 

5 Results 

B1C0043901 reduces the rate of tumour cell growth when given as a monotherapy (see 
Figure 6)» Furthermore, addftive anti-growth effects are noted in combination with padltaxoL 

Example 5: Effect BIC0Q43901 on Ceil Proliferation of Breast and Prostate Cancer Cell Lines 

Materials,; 

10 Ml cell lines were obtained from ATCC. Breast cancer lines: MDA-MB-231, MDA-MB-435S, 

MDA-MB-453, MDA-MB-468, SKBr-3, BT'474, BT-549, MCF-lOA, T-47D, and ZR75-1. 

Prostate cancer lines: PC-3, LnCaP, OU-145. Terfenadlne Is obtained from Sigma-Aldrich. 
Penldllfn-Streptomycin and gentamlcln is purchased from Invitrogen, Alamar Blue reagent is 
from BioSource. 

15 M eth od gA 

cell culture: 

All cell lines except MCF-lOA are maintained In RPMI medium containing 10% foetal Bovine 
Serum (FBS) 100 U/mi penicillin, and 100 ijg/ml streptomycin. MCF-lOA is maintained in 
mammar/ epithelial growth medium (MEGM) with singlequot addition (BPE, hydrocortisone^ 
20 hEGF, insulin, gentamlcln/amphoteaVin-B) (Cfonetics/Cambrex Bio Science}. All cell lines are 
Incubated at 37°C, 5% CO2/ and 95% humidity. 

Ai^mgr Ptu^ cell prpHfgratlonaggay-;. 

Cells are plated in black cell culture treated Packard/Perkin Elmer 96-vlewplates In 100 
Ml/well RPMI medium containing 10% FBS, 100 U/ml penfclllin, and 100 M9/ml streptomycin, 
2S Each cell line Is tested in triplicate in 1% FBS or in 10% FBS- Cell densities are estimated 

based on growth during the assay to 80-90% confluency, cell densities are shown in table 1. 
The day after plating^ the growth medium Is changed to either 100 pl/well RPMI containing 
1% FBS, 100 U/ml penicillin, 100 pg/mi streptomycin and 25 MQ/ml gentamlcln orlOO pl/wefl 
RPMI containing 10% FBS, 100 U/ml penlclHin, 100 pg/ml streptomycin and 25 \xg/m\ 
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gentamicln. Compounds are added according to the plate map shown In Figure 7. Briefly, 
compounds are diluted in compound prates in growth medium containing either 1% FBS or 
10% l=^BS corresponding to the medium in the plates. Compounds are transferred to the ceil 
plates by transfer of 100 pt/well resulting in a total volume of 200 \ii/we\\ containing 
• 5 compound concentrations as indicated in the plate map and 0.25% DMSO. Terfenedine is 

used as a control for maximal cell kili In wells containing 50 terfenedine and 0.5% DI^ISO 
(Smax). Negative control wells (So) contain medium with 0,25% DMSO. 

After compound addition cell plates are Incubated undisturbed for 72 hours at 37'C, 5% COj, 
and 95% humidity. 

10 • The number of viable cells are estimated using an Alamar Blue assay that measures 

mitochondrial activity. The medium is decanted and replaced with 150 pi/well RPMX medium 
without phenol-red containing 100 U/ml penicillin, and 100 |ig/ml streptomycin and 10% 
Alamar Blue. The plates are placed in tlie incubator at 37°C, 5% CO^, and 95% humidity for 2 
hours. Then, plates are moved to a table at room temperature and allowed to cool for 1 hour 

15 without stacking the plates. Aiamar blue signal is read In a fluorescence plate reader using a 
590 nm emission filter and a 530 nm exitation filter. 

. Data are normalised to values from 0% activity (So) to 100% activity (S^nax). Average values 
• for So and S^nax are calculated and used to calculate percent activity (PCTACT) in the assays 
by the formula; PCrACT=CX«w-S„,aO/(So-Smax)*iOO. 

20 Z'-values for assay plates are calculated by: 

2r=:i-3*(STDEV{So)+STDEV(S,«aO)/(So-'S^). In aveage Z^'vO.S and always above 0,6. 

Sigmoidal curve fitting is done using Prism; Equation: Y=Bottom -h (Top- 
Bottom)/(l+lo^{(LogECso-X)*Hmsiope)). 
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Table 1. Cell densities at plating in 96-well plates 



Cell line 



Cells/welf in 1% FBS 



Cells/well in 10% FBS 



MDA-MB-231 

MDA-MB-'435S 

MDA-MB-453 

MDA-MB-468 

SKBr-a 

BT-474 

BT'-549 

MCF-7 

T-47D 

ZR75-1 



6000 
10000 
3000 
6000 
7000 
10000 
6000 
5000 
5000 
7000 



4000 
5000 
2000 
4000 
6000 
10000 
5000 
5000 
5000 
7000 



PC-3 

LnCaP 

DU-145 



4000 
8000 
2000 



3000 
8000 
1250 



All cell lines are run in cell proliferation in medium containing eitiier 1% serum or 10% 
5 serum, botii estimations in tiipiicate. Percent activity (PCTACT) In the assays, equal to 
percent inhibition of growth, is calculated as described in Methods, 

Table 2 summarizes the ECso values and maximal activities for cell proliferation inhibition of 
the cell lines. Cell proliferation curve fits are shown in Figures 8 to 11. 

The tested breast cancer ceil lines fali into two very clear categories. 1) Cell lines that are 
10 sensitive to BIC0043901 with ceil proliferation ECso values ranging from 0.6 nM to 80 nM. 

These include T47-D, MCF-7, MDA-MB-453, MDA-MB-468, BT-474, SKBr-S and BT-549 grown 
under both high (10% FBS) and low (1% FBS) serum conditions. 2) Cell lines that are 
insensitive to BIC0043901 with EC50 values above 5 jjl^. These include MDA-l^B-231, MDA- 
iViB"435S, and ZR75-1 grown under both high (10% FBS) and low (1% FBS) serum 
15 conditions* Percent activity as related to growth inhibition with 50 |jM terfenedine ranged 
from 60% to 90% growth inhibition. In general, the cell lines are slightly more sensitive to 
the compound under low (1% FBS) serum conditions than under high (10% FBS) serum 
conditions. The most sensitive line Is MDA-MB-453. . 
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. PC-3 prostate cancer ceils are dearly sensitive to BIC0043901, while DU-145 is not. UiCaP 
cells are sensitive to BIC0043901, but only when assayed In 1% FBS and not In 10% fBS, 
suggesting that serum stimulates signalling pathways in LnCaP cells that render them 
insensitive to BIC0043901 treatment. 

5. Tabfe 2. Summary table of eCso values (nM) and max activities for cell proliferation Inhibition. 



Ceil line 


ECSO 


Max Act 


ECSO 


Max Act 


T47-D 


12.0 


83 


37.4 


78 


MCF-7 


24.3 


75 


76.2 


59 


iVIDA-MB-435S 


9490 


108 


>2000 


>60 


MDA-MB-453 


0,6 


92 


18.6 


89 


MDA-MB-468 


15.5 


83 


50.5 


83 


MDA-MB-231 


9080 


103 


>2000 


>45 


BT-474 


^2S 


74 


37.4 


72 


SKBr-3 


12.4 


79 


42.8 


85 


BT-549 


18.1 


64 


68.1 


57 


ZR75-1 


>3000 


100 


>1000 


100 


DU-145 


4680 


109 


>3000 


100 


LnCaP 


22.9 


72 


5840 


86,62 


PC-3 


19.9 


68 


89.4 


77.33 



ECso values are shown In nano-moiar concentration* Max Act fs maximal inhibition of cell 
growth as compared to maximal cell icili estimated by terfenedine addition (see Methods). 

10 
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CUIMS 

1. Use of a compound of the general formula (I) 




wherein 

5 V\ V^, v^, and independently are selected from a carbon atom, a non-quaternary nitrogen 
atom^ an oxygen atom, and a sulfur atom, and where further may be selected from a 
bond, so that -v^-v^-v^-V^- together with the atoms to which and V are attached form an 
aromatic or heteroaromatic ring; 

R^, R^ and R^, when attached to a carbon atom, Independently are selected from 
10 hydrogen, optionally substituted Ci^e-aikyl, optionally substituted Cj.s-alkenyl, hydroxy, 

optionally substituted Q-e'-alkoxy, optionally substituted Ca-s-altenyloxy, carboxy, optionally 
substituted Q.6-alkoxycarbonyl, optionally substituted Cj^-alkylcarbonyi, optionally 
substituted Ci.6"alkylcarbonyloxy, formyl, amino^ mono- and dl(Ci.6-*alkyl)amino, carbamoyl, 
mono- and di(Q,6-alkyl)amlnocarbonyl, Ci^-alkyicarbonylamlno, Cx^s-afkylsulphonylamlno, 
15 cyano, carbamldo, mono- and d!(Cj-6-alkyOamlnocarbonylamlno, d-s-alkanoyloxy, Ci^e-^ 
alkylsufphonyl, Ci-e-alkylsulphinyl, aminosulfonyl, mono- and di{Ci^-alkyi)aminosulfonyl, 
nitro, optionally substituted Q-e-alkylthio, aryl, aryloxy, aryicarbonyl, aiylamino, heterocyclyl, 
heterocyclyloxy, heterocydylamino, heterocyclylcarbonyl, heteroaryl, heteroaryloxy, 
heteroarylamlno, heteroaryicarbonyl, and halogen, where any Ci.6-alkyi as an amino 
20 substltuent is optionally substituted with hydroxy, Q^s-alkoxy, amino, mono- and dl(Ci^- 
alkyOamino, carboxy, Ci-g-aikylcarbonyiamino, Ci^e-alkylamlnocarbonyl, or halogen(s), and 
wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

R*, R^ R^, and R"*, when attached to a nitrogen atom. Independently are selected from 
hydrogen, .optionally substituted Q-s-alkyl, hydroxy, optionally substituted Q-g-aikoxy, 
' 25 optionally substituted Ci«6-alkoxycarbonyl, optionally substituted Ci-s-aikylcarbonyt, formyi, 
mono- and di(C}^-alkyl)am!nocarbonyl, amino, Ci.s-alkylcarbonyiamino, mono- and dI(Ci-6- 
alkyOamino, Ci-s-alkylsulphonyl, Ci-e-alkylsulphlnyl, aryl, aryloxy, arylcarbonyi/ arylamino, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocydylamlno, heteroaryl. 



l2lO47/066[j^D 
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heteroaryloxy, heteroarylcarbonyl, and heteroarylamlno; where any Q-s-alkyl as an amino 
substltuent Is optionally substituted with hydroxy^ Ci-g-alkoxy, amInO/ mono- and dKQ-g- 
■alkyl)amlnO/ carboxy, Q-e-alkylcarbonylamlno^ Ci.6-aIkylamlnocarbonyl, or halogen(s)r and 
- ' wherein any aryl/ heterocyclyl and heteroaryl may be optionally substituted; 

• 5 or and together with the carbon atoms to which they are attached form a ring, e.g^ an 
aromatic ring, a carbocyclic ring, a heterocyclic ring or a heteroaromatic ring, in particular an 
aromatic rlng^ a heterocyclic ring or a heteroaromatic rfng; 

X* and are Independently selected from halogen, hydroxy, optionally substituted Ci-s- 
alkoxy, optionally substituted Ci-e-alkylcarbonyloxy, amino, mono- and di(Ca.6-all<yl)amfno, 

10 Ci-6-alkylcarbonylam^no, Cx-e-alkylsulphpnylamino, mono- and dt(Ci.6"alkyl)amino- 

carbonylamino, Ci^-alkanoyloxy, mercapto, optionally substituted Ci-6-alkylthlo, Q-e- 
alkylsulfonyl, mono- and dKCx-e-alkyOamlnosulfonyl, aryloxy, arylamino, heterocycfyloxy, 
heterocyclylamino, heteroaryloxy and heteroarylamlno, where any Ci^-alkyl as an amino or 
sulphur substltuent Is optionally substituted with hydroxy, Q-^-alkoxy, amino, mono- and 

15 • dl(Ci.o-alkyl)amlno, carboxy, Ct-6~alkylcarbonylamlno, Ci-e-alkylaminocarbonyl, or halogen(s), 
and wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

>Y(5=rQ)„ is selected from >C=0, >C=sS, >Ss50 and >S(=0)2; and 

R" is selected from the group consisting of hydrogen, optionally substituted Cj^-alkyl, 
hydroxy, optionally substituted Ci-s^alkoxy, optionally substituted Ci*6"all<oxycarbonyl, 
20 optionally substituted Q.^^-alkylcarbonyl, formyl, mono- and di(C2.6-alky1)3mlnocarbonyl, 

amino, Ci,6-alkylcarbonylamlno, mono- and dl{Ci.6-alkyl)amino, Q-s-alkylsulphonyl, and Ci-g- 
alkylsulphinyl; where any Ci.e-alkyl as an amino substltuent is optionally substituted with 
hydroxy, Ci-s-alkoxy, amino, mono- and dKCi.6-ail<yl)amlno, carboxy, Cx-e-alkylcarbonylami- 
no, Ci^-alkylaminocarbonyl, or halogdn(s}; and 

25 pharmaceutically acceptable salts and prodrugs thereof; 

for the preparation of a medicament for the treatment of cancer in a mammal. 

. 2* The use according to claim 1, wherein each of the benzene rings to which X^ and X^ are 
attached further may be substituted with one, two, three or four fluoro atoms, in particular 
each benzene ring to which X* and X^ are attached are substituted with two fluoro atoms in 
' 30 the ortho positions relative to the substituents X* and X^, respectively. 
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3. The use according to any one of the preceding claims, wherein rS R^ and R"* are not all 
hydrogen. 

4. The use according to any one of die preceding claims, wherein -v*-V*-v'-V*- together with 
the atoms to which and are attached form a ring selected from a benzene ring, a 

5 thlophene ring {V^=S, V^::=V^=C(-) and V^^bond; V^^^s, V^«V^=C(-.) and V^=bond; or V^:=S, 
V*:=^V^:=::C{-) and \r=bond), a furan ring (y^^O, V^=v3=C(-) and \r*^bond? V^=0, V^=V^=C(-) 
. and V^«bond; or V^«0, V*«V^s:sC{-) and V^«bond), a pyrazole ring (V^=N{-), V=^«N, V^«C(-) 
and V*«bond; V^«N, v2«N(-), V'=C(-) and V*«bond), an imidazole ring (V^=N(-), V^=C(->, 
' V^=N and V^^bond; V*«N, V^=C(-), V^=:N(-) and V^^bond), a pyridine ring {V*=N, 
10 v^=V^=^V^=C(-); V^^^N, V^=V^=V^=C(-); V^=N, V^^\/^^y*=^Ci') and V^=^N, V^«V^=^V^=C(-)), a 
pyrimidlne ring (V^=V^«N, V^=V^«C(-); V^=V^=N, V^-V^=:^C(-)), pyrazlnes (V^«v*=n, 
V2=V^=C(-)), a pyridazlne ring (V^s=v^=:N, V^=V*«C(-); V^«V3=N, V^=»V^=C{-); V'«V^«N, 
V^«V^«C(-))/ a thiazole ring (V*=:N, V^«C(-), v^=S, V*«:bond; V*=S, V^«C(-), V^^N, 
V^=bond), and an Isothlazole ring (V^=N, V^=S, V^^Ci-h V^=bond; V*=S, V^^N, V^=:C<-), 
• 15 V»=rbond; V^«C(-), V^^^s, V^^ISI, V*=bond; V^=C(-), V^=N, V^=S, V^=:bond). 

5. The use according to claim 4, wherein -v*-v*-v^-v*- together with the atoms to which V* 
and are attached form a ring selected from a benzene ring, a thlophene ring, a furan ring, 
a pyrazole ring, an imidazole ring, a pyridine ring, a pyrimidlne ring, pyrazlnes, and a 
pyridazlne ring. 

20 6. The use according to claim 5, wherein the ring is selected from a benzene ring and a 
pyridine ring where the nitrogen atom represents V^. 

7. The use according to any one of the preceding claims, wherein R^, R^ R^, and R\ when 
. attached to a carbon atom, Independently are selected from hydrogen, optionally substituted 
Ci-6-alkyl, optionally substituted Cz^-alkenyl, hydroxy, optionally substituted Q^-alkoxy, 

25 optionally substituted C2.6-alkenyloxy, cari}oxy, optionally substituted Ci^-alkoxycarbonyi, 
optionally substituted Ci-s-alkylcarbonyl, optionally substituted Ci-6-alkylcarbonyloxy, formyl, 
amino, mono- and di(Cx,e-alkyi)amlno, carbamoyl, mono- and dl(Cj.6-alkyl)amlnocarbonyl, 
Q.e'^alkylcarbonyiamlno, Ct-e-alkylsulphonylamino, cyano, carbamido, mono- and dl{Ci.e" 
alkyl)aminocarbonylamino, Ci-e-alkanoyloxy, Q-e-alkylsulphonyl, Ci-^-alkylsulphlnyl, 

30 aminosulfony), mono- and di(Ci.e-alkyl)aminosulfonyl, nltro, optionally substituted Ca.6- 

alkylthio, and halogen, where any Ct^-alkyl as an amino substltuent Is optionally substituted 
with hydroxy, Ci.6~alkoxy, amino, mono- and di(Ci-6-alkyl)amlno, carboxy, Ci.6-alkylcarbony- 
lamino,. Ci^e^afkylaminocarbonyl, or halogen(s); and 

R^^ R^, r3, and R*, when attached to a nitrogen atom, Independently are selected from 
35 hydrogen, optionally substituted Ci-s-alkyl, hydroxy, optionally substituted Q-e-alkoxy, 
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• optionally substituted Ci^e-alkoxycarbonyl, optionally substituted Ci^e-alkylcarbonylTformyl, 
. mono- and dKQ,6-arky0amlnocarbonyf, amino, Ci-e-a^Jcyrcarbonylamino, mono- and di(Ci.6- 
alkyOamlno, Ci.6-alkyIsulphonyl, and Ct-e-alkylsulphinyl; where any Q-g-alkyl as an amino 
-substltuent fs optionally substituted with hydroxy, Ci-6-aIko)cy, amino, mono- and di(Ci-s- 
5 a!kyl)ammo, carboxy, C,,e-alkylcarbonylamino, Ci^-alkylamlnocaiiDonyl, or halogen(s), and 
wherein any aryi, heterocyclyl and heteroaryl may be optionally substituted* 

: 8, The use according to any one of the preceding claims, wherein R^, 9?, and R* 
Independently are selected from hydrogen, halogen, optionally substituted Ci.e'-alkyf, 
hydroxy, optionally substituted Ci-^-alkoxy, optionally substituted Ci-e-alkoxycarbonyl, 
10 optionally substituted Ci-g-alkylcarbonyl, amino, Ci.6-alkylcart>onylamlno, d-e-alkylcarbony- 
lamino, Ci-e-a^Msulphonylamlno, mono- and dl(Ca^6**alkyl)amlnosu>fonyl, and mono- and 
dl(Ci^-alkyl)amino, where any Ci-e-alkyl as an amino substltuent Is optionally substituted 
with hydroxy, Q-^-aikoxy, amino, mono- and di(Ci^-alkyl)amino, carboxy, Q-s-alkylcarbony- 
iamino, Ci^-alkylamlnocarbonyl, or halogen(s). 

15 9. The use according to claim 8, wherein rS R^ R^, and R^ independently are selected from 
hydrogen, optionally substituted Ci.6-alkyl, hydroxy, optionally substituted Ci-e-alkoxy, 
optionaKiy substituted Ci.6-alkoxycarbonyl, optionally substituted Ci-e-alkylcarbonyl, amino, 
Ci.e'-aikylcarbonylamino, Cj,6-alkylcarbonylamino, Ci.e-alkyJsulphonylamlno, mono- and 
d!(Ci-6-alkyl)amlnosulfonyl, and mono- and di(Ci-^-alkyl)amino, where any Ci-6-alkyl as an 

20 amino substltuent is optionally substituted with hydroxy, Q-e-alkoxy, amino, mono- and 

di(Ci.6-alkyl)amlno, carboxy, Ci^-alkylcarbonylamlno, Ci.s-alkylaminocarbonyl, or h3logen(s). 

10. The use according to any one of the preceding claims, wherein R^ and R^ together with 
the carbon atoms to which they are attached form a heterocyclic ring or a heteroaromatic 
ring. 

25 11. The use according to any one of the claims 1-9, wherein and R* together with the 
carbon atoms to which they are attached form an aromatU: ring or a carbocydic ring. 

12, The use according to any one of the preceding claims, wherein is selected from 
hydrogen, halogen, Ci.6-alkyl, trifluoromethyl and Ci-s-alkoxy, when is a carbon atom, 

13. The use according to any one of the preceding claims, wherein R'^ Is selected from 

30 hydrogen, halogen, optionally substituted aryf, optionally substituted aryloxy, and optionally 
substituted heteroaryl, when is a carbon atom. 
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14. The use according to any one of the precedJng claims, wherein Is selected from 
hydrogen, optionally substituted Ci.6"aJtoxy, halogen, cyano, optionally substituted aryl, 
optJonaHy substituted aryloxy, optionally substituted heteroaryl, amino, Q^e-a^kylcarbony- 
iamlno, Ci,6-alkyisulphonytam!no, and mono- and di(Ci.fi-alkyl}am[nosu|fonyl, when is a 

5 carbon atom. 

15. The use according to any one of the preceding claims, wherein R"* Is hydrogen, when is 
a carbon atom. 

16. The use according to any one of the preceding claims, wherein X* and are 
Independently selected from hydroxy, optionally substituted Ci-e-alkoxy, optionally 

10 substituted Ci.6*alkylcarbonyloxy, amino, mono- and dl(Ci,6-alkyl)afn^f^O/ Ci-g-alkylcarbony- 
lamino, Ci.e-aJkytsulphonyiamino, mono- and di(Ci.6-alkyl)amrnocart)onyiamlnOr Q-e-a^ka- 
no^oxy, and mono- and di(Ci^-alkv[)aminosu1fonyl, where any Ci.6-alkyl as an amfno 
substltuent Is optionally substituted with hydroxy, Ci.s^alkoxy, amino, mono- and di(Ci-6- 
afky!)amlno, carboxy, d^e-alkylcarbonylamlno, Cj.ft-alkylaminocarbonyl, or haiogen(s). 

15 X7« The use according to any one of the preceding claims, wherein and X' independently 
are selected from halogen, OR^ OCOR^ N(R^2, NHCOR^, NHSOzR^ and NHCON(R^2f wherein 
R^is selected from Q-e-aikyl, optionally substituted aryl and optionally substituted heteroaryl, 
and each independenWy is selected from hydrogen, Ci-e-alkyt/ optionally substituted ary^ 
and optionally substituted heteroaryl. 

20 18* The use according to claim 17, wherein X^ and X^ independently are selected from OR% 
OCOR^, N(R^)2, NHCOR^ NHSOaR', and I^HCONCR^)2, wherein R^is selected from Ci-e-alkyi, 
optionally substituted aryi and optionally substituted heteroaryl, and each R^ Independently Is 
selected from hydrogen, Ci^s-alkyl, optionally substituted aryl and optionally substituted 
heteroaryl. 

25 • 19. The use according to any one of the preceding claims, wherein X^ and X^ Independentiy 
are selected from halogen, hydroxy, OAc, NH2, NMea, NHAc, NHSOaMe and NHCONMea. 

20, The use according to claim 19, wherein X^ and X^ Independently are selected firom 
hydroxy, OAc,, NHz, NMea, NHAc, NHSOaMe and NHCONMea, 

21. The use according to any one of the preceding claims, wherein X^ and X^ are the same. 

30 - 22. The use according to any one of the preceding claims, wherein Y is a carbon atom and Q 
is an oxygen atom, Le, >Y(=Q)„ is >C=0* 
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23. The use according to any one of the claims 1-21, wherein Y Is a sulfur atom, n Is 2, and 
each Q is an oxygen atom. I.e. >Y(-Q)n Is >S(=0)2. 

24. The use according to any one of the preceding claims, wherein Rf^ is selected from 
hydrogen, Cx-e-ailcyl, amino, and Ci,6-alkyIcarbonylamino, In particular R** is hydrogen, 

5 25. The use according to any one of the preceding claims, wherein VS V^ V^, V* all are a 
carbon atom, >Y(«Q)„ is >C«0, and R" Is hydrogen. 

26. The use according to claim 25/ wherein R"* is hydrogen. 

27. The use according to claim 26, wherein R^and R'* both are hydrogen. 

28* The use according to any one of the dalms 25-27, wherein R* Is Ci-4-alkyl and R^ Is 
10 halogen, e.g. R* is methyl and R^ Is chloro« 

29. The use according to any one of the claims 25-27, wherein R^ and R^ together with the 
carbon atoms to which they are attached form a ring, e.g. an aromatic ring, a carbocycllc 
ring, a heterocyclic ring or a heteroaromatic ring. In particular an aromatic ring or a 
carixkcycllc ring. 

15 30. The use according to any one of the claims 25-29^ wherein each of X* and 

Independently ana selected from halogen, hydroxy, Ci.4"a1icoxy, amino, and dimethylamino. 

31. The use according to claim 26, wherein R*, R* and R** ail are hydrogen. 

32. The use according to any one of the clafms 25 and 31, wherein R^ is selected from 
hydrogen, halogen, nitro, d^A-alkyl, Q-^^alkoxy, trifluoromethoxy, amino, carboxy, and 

20 dimethylamlnocarbonyl, in particular hydrogen, halogen, nitro, methyl, methoxy, and amino. 

33. The use according to any one of the claims 31-32, wherein each of X^ and X^ 
Independently are selected from halogen, hydroxy, Ct^-ail<0)cy, amino, and dimethylamino. 

34. The use* according to claim 26, wherein R^ R^ and R* all are hydrogen- 

* 35. The use according to any one of the claims 25 and 34, wherein R* is selected from fluoro, 
25 chloro, bromo, Ci^-alkyl, trifluoromethyl, Ci.4-alkoxy, and dimethylaminocarbonyh 
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36. The use according to any one of the claims 34-35, wherein each of X* and 
independently are seleaed from halogen, hydroxy, Ci.4-alkoxy, amino, and dfmethylamlno. 

37, The use according to any one of the claims 25 and 26, wherern Is selected from 

. halogen, Ci.4-alkyl, trifluoromethyl, Ciwj-alkoxy, and dimethylaminocarbonyl, is selected 
5 from hydrogen and halogen, and R^ Is selected from hydrogen, hatogen, Ci^-alkylr and 
amino; where R^ and R^ are not both hydrogen* 

• 3d. The use according to dafm 37, wherein each of and X^ Independently are selected 
, from halogen, hydroxy, Ci.4-alkoxy, amino, and dimethylamino* 

39. The use according to any one of the claims 1-24, wherein at least one of V^, v\ V^ and 
10 is selected from a non-quaternary nitrogen atom^ an oxygen atom, and a sulfltr atom, and 

where V* further may be selected from a bond, so that -v^-v^-V^-V**- together with the atoms 
to which V* and are attached form a heteroaromatlc dng. 

40, The use according to daim 39, wherein the heteroaromatlc ring Is selected from a 
pyridine ring and a pyrazole ring. 

15 41, The use according to any one of the claims 39-40, wherein >Y(=5Q)n is >C=!0 and 9!* Is 
hydrogen. 

42. The use according to any one of the claims 25-41, wherein X^ and X^ are the sanne. 

43, Use of a 3,3-dlphenyl-l,3-dlhydro-lndol-2-one type compound of the formula (11) 





20 



wherein 



.R^ is selected from hydrogen, halogeni Ci-s-aikyl^ trifluoromethyl and Ci^e-alkoxy; 



R^ Is selected from hydrogen, halogen; optionally substituted aryl, optionally substituted 
aryloxy, and optionally substituted hetenoaryl; 
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IS selected from hydrogen, optionally substituted Ci.6-alkoxy, halogen^ cyano^ and 
optionally substituted aryl, optionally substituted aryloxy, optlonaliy substituted heteroaryl, 
amino, Ci.6-afkylcdrbonylamino, Ci^-alkylsuiphonylamfno, and mono- and dl(Ci.6- 
alkyl}aminosuifonyl; 

5 Z Is CH or N; and 

' X* and are Independently selected from halogen, OR^ OCOR^, N(R®)2, NHCOR^ NHSOzR?, 
and NHCON(R^}2, wherein R^is selected from Ci^-alkyl, optionally substituted aryl and 
optionally substituted heteroaryl, and each Independently Is selected from hydrogen, Cx-g- 
aikyl, optionally substituted aryl and optionally substituted heteroaryl; and 

10 pharmaceutlcaliy acceptable salts and prodrugs thereof; 

for the preparation of a medicament for the treatment of cancer In a mammaU 

44- The use according to claim 43, wherein each of the benzene rings to which X^ and X^ are 
attached further may be substituted with one, two, three or four fluoro atoms, in particular 
eadi benzene ring to which X^ and X^ are attached are substituted with two fluoro atoms in 
.15 the ortho positions relative to the substituents X^ and X^ respectively. 

45. The use according to any one of the claims 43 and 44, wherein X* and X^ are 
Independently selected from OR^ OCOR^, N(R^)2, NHCOR^ |vJHS02R^ and NHCON(R^)2, 
wherein R^is selected from Ci^g^-aikyi, optlonaliy substituted aryl and optionally substituted 
heteroaryl, and each Independently is selected from hydrogen, Q^-alkyl, opUonally 

20 substituted aryl and optlonaliy substituted heteroar/l. 

46. The use according to any one of the claims 43-45, wherein R* Is selected from Ci.6-alkyi 
and Q-6-alkoxy, such as from methyl, ethyl, isopropyl, methoxy, ethoxy and Isopropoxy, in 
particular from methoxy, ethoxy and isopropoxy, or from methyl, ethyl, and isopropyl. 

47. The use according to any one of the claims 43-46, wherein R^ is selected from hydrogen, 
25 chioro, methoxy, dimethylamino, phenyl, phenoxy, optionally substituted thlophen-2-yl, and 

optionally substituted thlophen-3-yl. 

48. The use according to any one of the claims 43-47, wherein R^ is selected from hydrogen, 
methoxy, fluoro, chioro, cyano, phenyl, phenoxy, optionally substituted thiophen-2-yl, and 
optionally substituted thlophen-3-yl, amino, acetylamino, methylsutfonytamlno^ and 

- 30 dimethylaminosuifonyl. 
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49, The use according to any one of the claims 43-48, wherein X* and Independently are 
selected from halogen, hydroxy, OAc, NHz, NMez, NHAc, NHSOaMe and NHCONMea. 

50, The use according to daim 49, wherein X* and X^ independently are selected from 
hydroxy^ OAc, NH2, NMlez, NHAc, NHSOaMe and NHCONMea* 

5 51. The use according to any one of the claims 43-50, wherein X^ and X^ are the same, 

52. The use according to any one of preceding claims, wherein the compound Is selected 
from Compounds X to 200 listed herein. 

53, The use according to any one of preceding claims, wherein the medicament further 
comprises one or more other chemotherapeutic agents. 

10 54- A compound as defined In any one of the claims 1-52 for use as a medicament, with the 
proviso that the compound is not one selected from 3,3-bis-(4-hydroxy-phenyO-l,3-dihydro-' 
lndoi-2-one and acetic add 4-[3-(4-acetoxy-pheny{)-2-oxo-2,3-dihydro-lH-lndol-3~yl]-phenyl 
ester. 

55, A compound of the general formula (1) 



3,3-bis-{4-hydroxy-phenyi)-t,3-dlhydro-lndol-2-one, 
3,3-bis-(4-hydroxy-pheny!)-7-mefchyl-l,3-dlhydro-lndol-2-one; 
20 3,3-bis-(4-hydroxy-phenyl)-4,5-dlmethyl-l,3-dlhydro-1ndol-2-one ; 
3,3"bls-(4-hydroxy-phenyl)"5,7-dimethyl-l,3-dihydro-indo!-2-one; 
5-bromO'3,3-bis-(4-'hydroxy-phenyl)-l,3-dlhydro-indol-2"One; 

5- chloro'-3,3-b!s-(4-hydroxy-phenyl)-l,3-dlhydro-lndol-2-one; 
3,3-bis-(4-hydroxy-phenyl)-5-methoxy-l,3-dlhydro-lndol-2-one; 

25 3,3-"b/s-(4-hydroxy-ph€nyO-5-methyl-l,3-dihydro-lndof-2-one; 

6- chloro-3,3-bis-(4-hydroxy-'phenyO"7-methyi-l,3-dihydro-lndol-2-one; 




as defined in any one of the claims 1-42, with the proviso that the compound is not one 
selected from 
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acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo-2^3-dihydro-lH-lndoh3-yl]-phenyl ester; and 
acetic acid 4-t3-(4-acetoxy-phenyl)-5-methyl--2--oxo-2,3-dlhydro-lH-indoh3-yI]-phenyi ester. 

56. A 3,3-Dlphenyt-l,3-dmydro-1ndol-2-one type compound of the formula (II) 



5 as defined In any one of the claims 43-52, with the proviso that the compound Is not one 
selected from: 

3,3-bIs-{4-hydroxy-phenyl)-l,3-dlhydro-fndol-2-one, 

3,3-bls-(4-hydrcxy-phenyl)-7-methyl-l,3-dihydro-indol~2-one; 

3,3'-bls-'(4-hydroxy-phenyl)-4,5-dlmettiyl-l,3-dlhydro-lndol-2-one ; 
10 3,3-bls-{4-hydroxy-phenyI)-5,7-dlmethyl~l,3-dlhydro-fndol-2-one; 

5-bromo-3,3-bls-(4-hydroxy-phenyl)-lr3-dihydro-lndol-2-one; 

5-chforo-3,3-bis-(4-hydroxy-phenyl)-l,3-djhydro-indol-2-one; 

3,3-bls-C4-hydroxy-pheny1)-5-methoxy-l,3-dihydro-indol-2-one; 

3,3-bls-(4-hydroxy-phenyl)'5-methyl-l,3-dihydro-lndol-2-one; 
15 6-chloro"3^3-bls-(4-hydroxy-phenyl)-7-methyl-l,3-dlhydroHndoh2-one; 

acetic acid 4-[3-C4-acetoxy-phenylV2"OXO-2,3-dihydn>-lH-lndol-3-yl3-phenyl ester; and 

acetic acid 4-[3-{4-acetoxy-phenyI)-5-methyh2-oxO"2,3-dlhydro-lH-indol-3-yl]*'phenyl ester. 

57, A pharmaceutical composition comprising a compound as defined In any one of the claims 
1-52 and a pharmaceutically acceptable carrier, 

20 . 58. The pharmaceutical composition according to claim 57, which is In unit dosage form, 

59. The pharmaceutical composition according to claim 58, wherein each unit dosage form 
comprises 0.1-250 mg of the compound. 

60, The pharmaceutical composition according to any one of the claims 57-59, wherein the 
compound fs as defined in claim 54. 
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61. The pharmaceutical composition according to any one of the claims 57-59, \A/here!n the 
compound is as defined in claim 55. 

• 62. The pharmaceutical composition according to any one of the claims 57-59, wherein the 
compound Is as defined In claim 56. 

5 63. The pharmaceutical composition according to any one of the claims 57-62, which further 
comprises one or more other chemotherapeutic agents. 

64. A method of treating a mammal suffering from or being susceptible to cancer, the 
method comprising administering to the mammal a therapeutically effective amount of a 
compound according to any of the claims 1-52. 

10 65. The method according to claim 64, wherein the compound Is administered In combination 
. with one or more other chemotherapeutic agents. 
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Figure 2 
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FIGURE 4: MDA468 Cells (24 hour compound incubation) 
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Figure 5: Comparison of MDA468 & MDA 231 cells (48 hours incubation) 

l:DMSO 0,08% 

2:BIC004390l 200 nM 

4: other 2 

5: Rapannycin 1 00 nM 
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Figure 7 
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BIC0043901 
3 day cell proliferation (1% FBS) 

T47-D 1% FBS 
MCF7 1% FBS 
MDA-MB-435S 1% FBS 
MDA-MB-453 1% FBS 
MDA-MB-468 1% FBS 
MDA-MB-231 1% FBS 
BT-474 1% FBS 
SK6r-3 1% FBS 
BT-5491%FBS 
ZR75-1 1% FBS 
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B1C0043901 
3 day ceH proliferation (10% FBS) 

T47-D 10% FBS 
MCF7 10% FBS 
MDA-MB-435S 10% FBS 
MDA-MB-453 10% FBS 
MDA-MB-468 10% R3S 
MDA-MB-231 10% FBS 
BT-474 10% FBS 
SKBr-3 10% FBS 
BT-549 10% FBS 
ZR75-1 10% FBS 
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BIC0043901 
3 day cell proliferation (1% FBS) 
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Figure 10 
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